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MINERAL POLICY 


INCE Eolithic workers in flint sought out in the chalk cliffs of East 
Anglia the choicest bits of stone for their primitive rostro-carinate 
tools, and their successors in Paleolithic progress opened up the first 
Hint quarries in Britain and elsewhere, man’s use of minerals has substan- 
tially modified and promoted his cultural development. When his pristine 
mind awakened to the concept of design, when mass and symmetry and func 
tion became related in his will to do and make, his chipped flint tools became 


the first steps on his ‘‘rise to Parnassus.” 


\When he discovered metals, and won tin and copper trom their ores to 
make bronze, his movement toward civilization was so accelerated that his 
slowly-developing mind could scarce keep pace with his technological 
progress. His world became a wonderful place to live in. Winning and 
working of iron opened his mental horizons to vistas far beyond any earlier 


dream, and his world became glorious. 


Since that epochal development, minerals have constantly given man new 
worlds of culture to discover and exploit. In every expansion of his mental 
sphere they have played their part. His every policy has been shaped by 


their applicability to his needs. 


Today, supply of many minerals becomes precarious. Peoples of the 
world struggle to obtain enough for their economy, their very survival. 
Mineral resources mold the future, shape the destinies of man. The wonder 


and glory of his world rest upon his mineral policy. 
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SOME ASPECTS OF THE UNITED STATES MINERAL 
SELF-SUFFICIENCY 


Ik. Willard Miller 


Hk United States has long been 


the leading producer and con- 


3 sumer of minerals in 


The streneth of our country in war and 


the world. 


its high standards of living in peace are 
based primarily on the development of 
1880 to 
1944 the value of the annual production 
of the increased 18 
fold from $367 000,000 to $8.452.000,000. 
the 


its mineral resources. Krom 


mining industry 


During past war the minerals in- 


dustry, and particularly metal mining, 
other in 


We 


have consumed our high grade minerals 


extended itself more than any 


order to attain needed production. 


faster than any of the major countries 


and the past war has been tremendous 


drain on our resources. Consequently, 
many conflicting viewpoints as to our 
remaining mineral reserves have been 

Some of 


minerals for all 


presented in recent  vears. 


them are: (1) our 


practical purposes are already exhausted ; 


(2) dis- 


large reserves are still to be 


covered by the use of new methods: and 


(3) our present reserves are sufficient 


tor all needs. 
It is, therefore, appropriate to deter- 


mine the self-sufficiency of the United 


States in its mineral needs. In order 


to evaluate conflicting viewpoints, a 


series of charts have been prepared to 


show proportion of domestic mineral 


production in relation to our total con- 
sumption for the years 1930 to 1944 or 
1945. 


POWER MINERALS 


Figure one is on self-sufficiency of 
power minerals of which petroleum and 


coal are them 


the two principal. Of 
our supplies have been more than ade- 
quate. United States coal reserves are 
still proved 
reserves will last until 6050 A. D., 


$000 vears Our 


tremendous and_ present 
more 
than hence. greatest 
concern lies in the rather rapid depletion 
of high grade coking coals. Petroleum 
are much smaller than for coal. 
20,000,000 ,000 


barrels of proved reserves. In 


reserves 
At present there are 
recent 
vears our annual rate of production has 
1,500,000 000 


Discovery rate of new fields is decreasing 


been close to barrels. 
at an alarming pace and total potential 
and proved reserves appear at this time 
to give only a 40 to 50 year supply. 
However, supply of relatively high cost 
petroleum from oil shales and coal will 
vield an adequate supply for several 
hundred years. The problem, therefore, 
is not one of scarce raw materials, but 
is instead an economic one, which no 
doubt will not be solved so long as crude 
petroleum is obtainable in this country 
or abroad at current or materially higher 


prices. 
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SELF-SUFFICIENCY OF POWER MINERALS 


GMB DOMESTIC PRODUCTION IN PROPORTION TO TOTAL CONSUMPTION 
“3 NET IMPORTS INPROPORTION TO TOTAL CONSUMPTION 


10 


PETROLEUM s0 





FIGURE 1 The United States is well endowed with coal and petroleum and has always been a 


surplus producing nation. 


IRON AND FERRO ALLOYS is self-sufficient, at present, in only on 


Figure two shows self-sufficiency of of the ferro alloys, that is molybdenum 
~ 


iron and ferro alloys. United States is The large molybdenum deposits at 


et , Climax. Color; ‘Ils > ween 
well supplied with iron and is essentially  * limax, Colorado, will supply our need 
° pg ‘ast < ‘r 506 ‘ars s result 
100 per cent self-sufficient. Present for at least another SOO vears. As resu 


commercial reserves of 5,478,000,000 


tons of iron ore are sufficient for an 


of discoveries in recent years, position 


of tungsten and vanadium has improved 


additional 65 years. The long term $0 that we are supplying approximatel 


future of our iron ores will depend on half our domestic needs. The United | 


metallurgical advance in use of low grade States has never been able to suppl 
ores of which present estimates are more than 15 per cent of its needs in 


placed at 50 billion tons. | nited States manganese. However, there are abun 


SELF-SUFFICIENCY OF IRON AND FERRO-ALLOYS 


MMB DOMESTIC PRODUCTION IN PROPORTION TO TOTAL CONSUMPTION 
— a IN Meio v0 = ae 


ee t/t 
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dant supplies of low grade ores in a rather than an exporter of a large pro- 


number of regions. The problem is to portion of these metals. Proved copper 


find a method of concentrating the ores — reserves will give United States a supply 


for commercial uses in order to reduce for only 34 vears of which much of the 
costs. United States is lowest in reserves reserve is low grade ore. If copper 
of chromium and nickel. Production = prices remain high we shall be nearly 
of chromium increased somewhat © self-sufficient for the next ten vears and 


under war stimulus but known de- then our self-sufficiency will gradually 


posits are largely submarginal. United decline as the ore is depleted. Reserves 


States has essentially no nickel, but of lead and zine are not so satisfactory 


Canada, the world’s largest producer, as those of copper, as we have only a 
supplies our needs close at hand 10 year supply of lead and a 17 year 
reserve of zinc. We shall continue to 

NON-FERROUS METALS be large importers of both metals. Al- 

let us now consider some of the though we have supplied over 70. per 


principal non-ferrous metals (Figure 3). cent of our needs in) mereury from 


[during war vears United States lost its domestic sources, it is estimated that 


self-sufficiency in copper, lead and zine. 96 per cent of our original known com- 
Qur position is now, and no doubt will mercial reserves are exhausted. We 


continue to be, that of an importer shall gradually become a 


heavier im- 
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porter of mercury. United States has 


been self-sufficient in but 


since it is largely a by-product of other 


cadmium, 


metals, notably zinc and lead, our self- 
sufficiency will decline as their produc- 
tion decreases. Our reserves of antimony 
are poor and are presently supplied 
largely as a by-product of zinc and lead 
smelting. There are no prospects to 
improve our self-sufficiency. Platinum 
has also been one of our great deficiencies 
and a large share of production is a by- 


product of and 


gold copper 
United States has no known 


mining. 


source of 


(S;EOGRAPHY 


has always depended on imports of 


the aluminum ore, bauxite. From 1939 
to 1943 domestic production of bauxite 
rose from 375,307 tons to 6,980,829 
tons and our self-sufficiency 
1941 to 87 


The development of the Bayer 


rose from 
47 per cent in 
1944. 


process, in 


per cent in 


which high silica content 


ores can be used, and the lime-soda- 


sinter process, which utilizes low grad 


bauxite, open up the possibility that 
domestic low-grade bauxite mav be as 
economical as imported baunxites. The 


two processes are major technological 


SELF -SUFFICIENCY OF LIGHT METALS 
MM DOMESTIC PRODUCTION IN PROPORTION TO TOTAL CONSUMPTION 
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FIGURE 4. 
sufficiency. 


The light metal industries 


tin and our entire 


supply must be 


imported. Of all categories of minerals, 
our reserve position is poorest in non- 


ferrous metals. 


LIGHT METALS 


In recent vears two new light metals, 


aluminum and magnesium (Figure 4), 


have had tremendously increased pro- 
duction. Magnesium, produced from 
dolomite, salt brines, magnesite, and 
residues from potash manufacturing, 


has unlimited United States 
production rose from 6261 tons in 1940 
to 157,100 in 1944 making us the world’s 


largest producer and exporter. 


reserves. 


Produc- 


tion of aluminum 


has also expanded 
1940. States 


remarkably since United 





are expanding rapidly as shown by 


1930-1944 
930 AVERAGE 


1936 1935 1934 1933 1932 93) 
roa FOIA OI et 


os t } ; 
} 4 Y r 


our increasing sel 


the decacdk in the 


industry 


advances. of past 


aluminum and have extended 
our aluminum ore reserves possibly 500 
vears. When metallurgists perfect meth 
ods to utilize low grade clays our supply 
will be essentialls 


of aluminum. ores 


inexhaustible. Production of aluminum 
has also increased rapidly from 143,441 
tons in 1938 to 776,446 in 1944. 


the greater part of the 1930's, United 


During 


Stateswas a small importerof aluminum 
In 1938 we 100 self 


sufficiency and are now one of the prin 


reached per cent 


cipal exporters. Since our supplies of 


light metals are so large they are 


How 
being substituted for many of the scare 


metals and will be utilized even more 


extensively in the future. 
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MINERAL FERTILIZERS supplies of salt are essentially inex- 

“y: austible and we ar f arges 

In mune ral fertilizers. potash, phos- hau rie il | ( ire one ot the large t 


phates and nitrates (Figure 5), United producers and exporters of sulphur 
States has excellent reserves. Although ™€intaining 100 per cent self-sufficiency. 
ve have no natural nitrates the nitrogen While our reserves of pyrites are ade- 


fixation process could always give us an quate United States is an important 


adequate supply. Our phosphate de- importer. During the 1930's we su 


posits are extensive, and proved reserves about 50. per 


ppli d 


cent of our needs and 


SELF-SUFFICIENCY OF MINERAL FERTILIZERS 
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FIGURE 5 The United States has lar 


rge reserves of potash and phosphates, but must depend en- 
tirely on foreign imports or svnthetic nitrate 


are sufficient for more than 800 vears during the war vears increased our self- 
at present consumption. Until recently | sufficiency to just over 80 per cent. 
United States was deficient in potash 


but since the discoveries of extensive NON-METALLIC MINERALS 

deposits in New Mexico and California United States is well endowed in a 
we have been 100 per cent self-sufficient number of non-metallic minerals and 
sinc 1941 and prove dl reserves Are is ( ntire ly ce ficient in several others 
estimated at more than 100 vears Figure 7 We have been seii-sufficient 


or nearly self-sufficient in talc, slate, 
CHEMICAL MIINERALS 


feldspar, fluorspar and clays. Particular 


United States is well endowed with kinds of clays are imported such as 


the chemical minerals (Figure 6). Our kaolin, fuller’s earth 


and blue almerode 
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but than 


exports are greater imports. 
Our reserves of fluorspar are small and 


shortly we shall become a heavy import- 


er of this mineral. We have supplied 
over 80 per cent of our total needs 
mica, importing special categories such 


as block mica and muscovite splittings. 


However, our mica reserves are becom- 
ing submarginal and imports will un- 
doubtedly rise in all categories. United 


(,EOGR 


\PHY 


States has been only slightly more than 


80 per cent. self-sufficient in) gypsum 


but reserves are adequate. 
Weare about 60 per cent self-suthcient 
in white arsenic, 


but this is largely a by 


product of copper, lead and gold refining, 
so that our position in this mineral 
depends on the output of these metals. 


States 


duction. of 


United has essentially no pro 


graphite, asbestos, quartz 


SELF-SUF FICIENCY OF NONMETALLIC MINERALS 


@@mmm DOMESTIC PRODUCTION IN PROPORTION TO TOTAL CONSUMPTION 
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NITED S1 


crystals, industrial diamonds and natural 


corundum, and therefore entire 


our 
supply must be imported. 


NEED FOR A SOUND MINERAL POLICY 


While United States is still a ‘‘have”’ 
nation in many of the basic minerals, it 


is necessary that a sound mineral policy 


be established at once. Our present 
mineral economy is based on development 
of high grade ores. As our mineral 


resources are depleted or become lower 
grade, a new concept of thinking must 
be ce veloped to maintain high produc - 
of the The 


new concepts will involve such factors 


tivity mineral industries. 


as new techniques of exploration, funda- 
mental research in metallurgy, sound and 


continuous foreign mineral policy, and 


new methods of conservation. 
Rate of discovery of new minerals has 


been declining steadily for many vears 


in United States No major discoveries 


of gold or copper have been made since 


the early 1900's. The last outstanding 
lead deposit was found in the Coeur 
d'Alene District in Idaho in 1886. No 
vreat iron ore discoveries have been 
made since the finding of the Lake 
Superior ranges. Until recently our 


exploration for minerals has been largely 
limited to the surface with the exception 
of petroleum. When petroleum reserves 
showed signs of depletion about 30 years 
avo great cllorts were emploved in sub 
surface exploration, and consequently 
our oil 
\lore 


ploration, 


the 


reserves were greatly increased. 


carefully planned sub-surface ex 


using such instruments 


als 


scismograph, 


marvnetometel and 


others, is needed to discover new miner 
als that are now hidden. Our pioneer 
eflorts in sub-surface exploration in 


such minerals as potash and petroleum 


indi that 


ile Aan new discoveries 
mav be made in the future 
\s we depend more on lower grade 


ores and 


On 


new types of metals there 
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is need for more fundamental research 


in metallurgical industries. Foremost, 


our postwar planning must include 


expanded research on methods of utiliz- 


ing low grade ores. Wuring war vears 


rapid strides were made in this direction 


and new institutes are now being 


established for the purpose. One of the 


most notable developments of a new 
metal came during the war in. the 
National Emergency steels in which it 
was possible to substitute for large 


amounts of chromium, nickel and other 
important alloying substances, smaller 
of 


together to a large extent supplemented 


amounts allovs 


many which used 


Cal h other. A still more recent develop- 


ment thousandth 


has been use of a few 
of a per cent ol boron to permit further 
reduction of allovs used for hardening 
steels. Other developments are sub- 
stitution of aluminum for copper wiring 
ind for zine in die casting. 

As our reserves are exhausted, we shall 
depend more heavily on imported miner- 
als. Since we are to acquire the minerals 


in foreign 


areas a sound governmental 
poli v based on long range planning 
must be inaugurated. In development 


of the mineral policy such factors must 


be 


sistent spread of state control of miner- 


consi lered as: 1) gradual but per- 


als; (2) barriers to mineral trade such as 


export tal iffs, quotas, subsidies, premium 


prices, import tariffs, taxes, postwar 


controls and tariffs on processed ma- 


terials; (3) international price structures; 
1) cartels: (5) mineral sanctions; and 
6) stock piling. LU nited States has 


never had a long range mineral policy. 
Such a policy is a necessity for future 
prosperity of the mineral industries 

lL nited States has been the most waste 


ful 


( xploitation 


nation in the world in its mineral 


Since we have frequently 


destroved the best we must conserve 


what still remains, which implies a 


working conservation policy which has 
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as its basis, the most efficient production affect public welfare. As productior 
and utilization of minerals which can be techniques have increased, we have 
employed to meet present day demands. developed an almost unlimited demand 

Problems relating to minerals are of for minerals. If we are to supply thi 
national concern. Continued prosperity needs of our country a sound overall! 


of the mineral industries will greatly mineral policy is a necessity. 








THE THAILAND-BURMA RAILWAY 


Charles 


NIHE Thailand-Burma line 
Ban 


and 


from 
Pong to Thanbyuzavat, 
the Kra isthmus line from 
Chumphon to the Pakchan estuary, both 
of which were built during the Japanese 
occupation of the areas, mark the reali- 
zation, in greatly changed circumstances, 
and for very different purposes, of 
projects which date from earhest days of 
railway enterprise in South East Asia. 


Thailand and Burma, Siamese 


twins 


of geography, joined back to back 


by 


tains, which, in view of 


are 
a long and rugged spine of moun 
the essentially 
river basin character of both states, has 


traditionally been a relatively neglected 
Zo Though the early history of the 
two very similar lands consists largely 


of mutual rivalry and their 


warfare, 
different seaward aspects served in. the 
nineteenth century to focus their atten- 
tion in opposite directions. Thus, while 


certain elie ient overland trade 


routes 
tri ke le ot 


commerce between them, differing orien 


continued to carry a small 


tation of their emergent cconomic organi 


zation gave ltth 


justification for devel 


opment of modern rail 


COTM K1IONS 
linking the 


\t thre 


configuration. of 


two tove ther. 


however, general 
South b Asia as a 


cle strability 


Same time, 


ast 
whole 


Inevitably sugvested 


a link 


by Britain in 


of such \equisition of Singapore 
1819 


the sea 


gave that country 


control of 


route to China, and 


though initial rivalry to 


sritain in this 


respect had come from the Duteh, the 
Krench soon began to make an increas 
ingly powerful bid for the China trade. 


Yang 
Nhe kong ol 


oO wo | ren hy 


visions of diverting the 


thie 


(srandiose 
attic 


Red 


tze tt down either 


thre 


River and Indo 


A. Fisher 


China, led, in the 1860's to the idea of 
cutting a canal through the Kra isthmus, 
and so avoiding alike a detour of some 


100 to 600 miles and, much im 


more 
portant, the controlling hand of the 
British. 

Unfortunately for the French, both 


the river and canal projects were based 
on inadequate geographical knowledge, 
and ultimately fell through, though the 
opening of the Yunnan railway in 1910 
may be regarded as a partial and modi 
fied realization of the original schemes. 
Despite their efforts to preserve secrecy, 


the had 
the 


rene h succeeded in dire ting 


attention to ancient 


route across 


the Kra isthmus, and British authorities 


thereupon awoke to its strategi 


siv 


nificance. Canals were very much in 


fashion in the middle of the nineteenth 
the 


century, and 


supposed 


parallel 
between Kra and Suez came in for con 
But surveys under- 
the 


siderable attention. 
behalf of 


ment by Captains Fraser and Furlong 
in 1863 


taken on Indian Govern 


revealed that the terrain was 


most uninviting, 


and meanwhile, as the 


French lost interest in 
British came. to 
no Africa, 


Neve 


the scheme, the 

that, Malaya 
saving in distance 
thr 
\n alternative proposal to build 


realize 


beimny the 


would of cutting 


repay cost 


( anal 
a railway across the isthmus was actively 
canvassed by its promoters, two military 


yentlemen already 


mentioned, who ar 
gued, apparently in complete ignorance 
of charves entatled by a double break of 


bulk, that it would greathy reduce cost 


of freight transport) between lengland 


and China 


Thus the Kra canal never materialized, 


nor, one need hardly add, did the 
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suggested alternative railway arouse 


much interest. Obviously, as Reclus 
pointed out in the 1883 edition of the 
Géographie Universelle, if a line were 
to be built between Burma and Siam the 
most sensible route for it lay much far- 
ther to the north, at a latitude where it 
could link Rangoon directly with Bang- 
kok. 
As a 


economic argument could ever be seri- 


mere local scheme, no _ real 


ously advanced in support of such a rail- 


ie 
q. 
A 


~ om / 
~ 
ia 


~ 
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FIGURE 1.—Railways of Burma, Thailand, 
Indo-China and Malaya. The Thailand-Burma 
Railway runs from Ban Pong to Thanbyuzavyat, 
across the long rugged spine of mountains by 
which Thailand and Burma, Siamese Twins of 
geography, are joined back to back. The line, 
and the Kra isthmus line from Chumphon to 
the Pakchan estuary were both built during the 
Japanese occupation of the area, in part by 
labor of prisoners of war including British, 


Australians, Americans, Dutch, Chinese and 
others. It is estimated that 15,000 Allied 
prisoners and 150,000 Asiatics lost their lives 


in the building of the Thailand-Burma Railway 


alone. Its length of 245 miles cost 675 lives a 
mile, laborers dying like flies from tropical 
ulcers, malaria, dysentery, avitaminosis, and 


finally cholera. 
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the 


way, but in closing decades of 


nineteenth after 


of the 


century, completion 


first American transcontinental 
lines, long distance railways were as 
much in vogue as canals had been a 
In 1885 an elaborate 
British 


and Colq- 


generation before. 


project was mooted by two 


Hallett 


houn, for tapping the south-west China 


engineers, Messrs. 


trade by rail. They envisaged a British 
owned line from Moulmein to Raheng, 
there to link up with a proposed Siamese 
Bangkok to 

Such a 


would, therefore, incidentally, have pro- 


line running from the 


borders of Yunnan. project 


vided direct communication between 
the Siamese and Burmese capitals, and 
for a long time received serious con- 


But 
British investors refused to be drawn in- 


sideration, especially in Bangkok. 


to what they considered a very dubious 
speculation, and in view of the lengthy 


mountainous section involved it seems 


certain that the main traffic of the pro- 
posed railway, that of through freight 


to and from China, could never have 


have paid its way against slower but 
much cheaper ocean shipping. 

So the project, like its predecessors, 
was shelved and thereafter, though the 


question of some link between the 


Siamese and Burmese systems has 


periodically been revived, the two de- 


veloped independently and = with no 
foreseeable prospect of ever meeting. 
On the one hand no great economic 


need existed for such a link, while, on 
the other, it was always feared that its 
construction would entail such a high 


death rate as to render it excessively 


expensive. Siamese labourers would 


never consent to work on such a project, 
and theGovernment lookedaskance at the 
importation of large numbers of Chinese 
coolies. 


Later, extended development 


of air transport removed the force of 


the most potent argument in favour of 


swifter overland communication between 
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Rangoon and Bangkok, so that by 1939 
it had become largely a forgotten issue. 

Events of the Pacific war, however, 
transformed the situation almost at 
once. Though Japanese forces swiftly 
overwhelmed the small allied garrisons 
throughout South East Asia, the enemy 
realized that the vital test lay in his 
ability to hold the newly won territories 
which must 


against counter attack 


assuredly follow. Before long it became 
clear that the sea power of Japan would 
be utterly inadequate to stand the strain, 
and, unless she could integrate by land 
what she had conquered largely by sea, 
the outlying possessions would ultimate- 
ly fall to the superior sea power of the 
Allies. 
gaps in the railway network of South 
I 

sitv, and among them that between 
Thailand and Burma clearly headed 
the list. ; 


Thus filling in most important 


“ast Asia was seen as imperative neces- 


Furthermore, possession of 
tens of thousands of allied war prisoners 
appeared automatically to solve the 
labour problem in a very neat way. It 
was therefore decided to undertake the 
task with utmost possible speed. 

The belt of country, on the Siamese 
side, through which such a railway must 
pass, forms part of a small but distinctive 
which may be 


region, termed the 


Western Mountain Fringe, usually 


ig- 
nored in geographical accounts of the 

four-fold 
South and 
Centre first suggested by W. A. Graham. 


It consists almost entirely of an elevated 


follow the 
division into North, East, 


country, which 


tract of severely weathered karst land, 
whose latitude and situation subject it 
to heavy monsoonal rainfall. 

Though erosion has in many parts 
dissected it into a maze of detached 
massifs, with numerous outliers on the 
eastern edges, relief of the area is 
dominated by the NS trend of the 
ridges, of which the crests in vicinity of 
latitude 14°N. show an accordant level 


of from 4000’ to 5000’. Thus. to the 
engineer, as to the native cultivator, 
this is an extremely difficult terrain, 
and since opportunities elsewhere in 
many parts of Thailand seemed so much 
more promising it has been allowed to 
remain a jungle waste, until events of 
the recent war led toa change, temporary 
or otherwise, in local geographical values 
There are two possible ways that a 
railway might follow through the area, 
both of them ancient trade routes of 
minor character. The northern route 
from Raheng to Moulmein has already 
been mentioned, while the more souther- 
ly one, from Kanchanaburi to Than- 
bvuzavat, via the Three Pagodas Pass, 
has received attention, at different times 
from British, German and_ Japanese 
experts, and came under particularly 
serious consideration when the Burmes« 
rail network was extended to Ye. 
Length of new line remaining to be 
constructed in 1942 was roughly the 
same whichever route was chosen, but 
the southern one found favour with the 
Japanese, principally, it appears, be- 
cause of its supposedly easier topog- 
raphy, though it has the further advan- 
tage of being much more direct as a 
means of communication between Bang- 
kok and Rangoon, and so avoiding 
congestion on the existing railways of 
Thailand. 
route topographically lay in the fact 


that it followed the valley of a navigable 


The great attraction of the 


river, the Gweno1 the full name is the 
\eklong means the 


lesser branch of the Gwenoi. The 


Gwenoi which 
branch is called the 
Meklong Gwevyai) from Kanchanaburi 


almost to the Three Pagodas Pass. 


larger easterly 


In a practically roadless country like 
Thailand, rivers are by far the most im- 
portant means of communication, and 
the Gwenoi, navigable by launches and 
barges for 110 miles to Lin Thin, and 


bv small outboard motor boats even 
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bevond, could be used to 
the 


Moreover a road from Kanchanaburi to 


transport 


necessary materials and = supplies. 


the pass had already been projected in 


1936, as part of the Government's 18 


vear plan, while another, from Ban Pong, 


on the southern railway line, had been 


opened to Kanchanaburi some years 


previously. To construct a_ railway 
across the level plain from Ban Pong to 
Kanchanaburi involved no great dif- 
ficulties, and could be don as in fact 


it was-in a few weeks. Kanchanaburi 


itself, an important centre for river 


craft, could then be used as a major base 


for ops rations beyond. 


Kanchanaburi, situated at the con 
uence of the two branches of the Mek 
long, where both emerge from th 
uplands, is an ancient walled town 
guarding the twin river routes down 
which invading Burmese armics have 


repeated] ventured. Its cconomu sig- 


nificance derives from a large modern 


paper factory, using bamboo as raw 


trad > 


ecoeserphere 
tet a 


5 
A or ( 
¢ ? y 


ys 
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LAND OVER 
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The Thailand-Burma Rathwa It 
is ol Ban Pony and Bans 


Lin Thin 


route to 


FIGURE 2 
extend from the lowlane 
Kanchanaburi, 


(swenol River 


kOk past up over the 
plateau, by the 
Three Pagoda Pa through the civic 
down almost to the coast at Thanbvyvusa 
Moulmein, where a ferr 


tuar 


Valley 
and on 
at, and 
thence on to connect 


it “ t} t he other de of the « 
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material, and its function as the main 


marketing centre of the chanegwad or 


province, whose productive lowlands 


are given over principally to rice cultiva- 


tion, with vegetables and = fruit as 


subsidiary items. Abundant supplies 


of provisions could always be obtained 


there, and were transmitted, in pro 


gressively diminishing rations, upstream 
various working the 


to the Calips on 


Thai side of the border. 


Beyond Kanchanaburi the Gwevyai 
had to be crossed, but owing to. the 
swampiness of its west bank in the 
immediate vicinity of the town, the 
village of Tamarkan some three miles 
higher up was selected as the bridging 
point. The river here varies in width 
seasonally from about 100 to 500 yards 
Thence the route traverses a wide low 


land, flooded annually by both streams. 


past the hamlets of Chungkai and Wan 


Lun (near the latter of which some low 


quality tobacco is cultivated), keeping, 


as far as possible, to the higher ground 
away from rivers, and gradually climbing 


above level of the Gwenot onto a low 


jlateau ist Ban Kao. 
| | 


At Wampo the 
N/S 


re neral plate au 


surface is broken by a 


major ridge, rising steeply above 


thi 


th 


level Through it 


(;wenol has cut a narrow” vorge 


of this the 
the 


and round the edge Japanese 


engineers decided to carry railway, 
ona viaduct built into the cliff face, thus 
avoiding lengthy tunnelling operations 
The 


sere tion ot 


marks entrance to the 
the the 


yorye Upper 


valley, river flowing 


In meanders incised deep into the lime 


stone. North of Wampo the route keeps 
close to the line of the river, where 
minor N OS ridges tend to be more sub 
dued, crossing numerous small gullies 


occupied by short swift-flowing tribu 
tarics, and climbing steadily throughout, 
often with severe gradients. 


Neat Thin a 


priate au ois reached 


Lin higher level of 


and the landse Ap 
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changes mainly 


in character, owing to 


thinning out of the vegetation from 


almost uninterrupted jungle, in) which 
bamboos predominate (some giant varie 


ties, exceeding 80’, are common) to a 


more open typ characte rised by stunted 


trees, thorn, and scrub. This continues 
to the crest, t.e. the Three Pagodas Pass, 
a low saddle, about 1000° above sea 
level, bevond which the line descends, 
at first along the upper valley of the 
Zami, and then across the Taungmvo 
range, finally joOInNINg the Moulmein-Y« 


railwav at Phanbvuzavat. 


\lthough normally described through 


Out as tropical monsoon Couniry, thre 
irea traversed by the rout displays 
considerable climatic variety, and the 


stricthy monsoonal character should 
not be overstressed Phe Siamese low 
land sector has a_ threefold) seasonal 
regime, the cool, drv, and vers pleasant 


season from early November to February 


viving place gradually to the hot dry 
season which lasts till the end of May 
During the later part of the dry period, 
from early April) onwards, midday 
temperatures normally rise well above 
O() F., the land becomes Increasingly 
parched and rivers dwindle to a mere 
trickle Working conditions during the 
hot weather proved extremely trving. 
\lany writers have noted the debilitating 


ellect of] Phailand, an 


Japanese OVETSECCTS 


this season. in 


effect from which the 


seemed to suffer as much as did then 


labour fore Prot. Dudley Stamp states 


that “protection from the sun is always 


necded’’ there, but it is worth recording 


that most allied troops worked shirtless 
ind often hatless in the open sun all day 
in this weather, vet cases of heatstroke 


were extremely rare 


Frequent sudden duststorms, cul 


minating in squally torrential down 
pours, known to some as “mango 
showers’ herald the wet season, which 


lasts from 


June to the end of October, 
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though there is usually a fairly clear 


break of two or three weeks between the 


mango showers and the onset of the 
south west monsoon. In general the 
lowland tract does not receive heavy 
prolonged rain, and, though statistics 


are not available, personal observation 


leads to the 


conclusion that at Kan 


chanaburi the annual rainfall rarely 


exceeds 30%. Up country, in the plateau 


and 


mountain stretches three to four 


times this amount would appear to be 


common, and this heavier and more 


prolonged rainfall, combined with appre 


ciably lower temperatures there gives 


rise to a simpler climatic regime, con- 


sisting of alternate wet and dry seasons, 
of approximately equal duration. Final 


Iv. the 


Burma sector, in general, since 


it lies on the windward side of the 
mountains, has a heavier rainfall than 


that of the That sec tor whi h represents, 


however, the yreatel part of the route. 


As in the wider aspect of strategy, so 


in the 


more restricted matter of railway 


construc tion, monsoonal conditions im 


posed a marked rhythm on activity. 


During the period of rains, CSpce tally 


in the mountain became 


regions, work 
exceptionally difficult and progress slow, 
though the Japanese rarely called a halt 
\lore 


from their point of view was the volume 


on even the wettest davs 


SCTIOUS 


of water in the Gwenot which, during 


the late summer, rose to such an extent 
as to cause extensive flooding and often 
scrious damage in the lower reaches. 
gut by the end of the vear the flow 


ay van to decrease perceptibly and trom 
March till 


cholera period) river transport became 


February. o1 


June (also the 


increasingly hazardous, and in the upper 
strete he Ss ct ased altoge ther. 
Phus the problem of organizing opera 


tions resolved itself 


into concentrating 


transportation of materials (bv stream) 


so far as possible into the pertod from 


June to December, and doing the ‘nain 
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constructional work, especially bridging, 
the 
quantities of 


during dry season. Enormous 
bamboo, 
the 


downstream in 


cut mainly in 


upper courses of Gwenoi, 
floated 


various 


were 
huge rafts to 


baSe and construction camps 


in the wet season. It provided essential 
building material alike for camps, sta- 
tions and store dumps and was in addi- 
tion used for scores of lesser purposes. 
the 
season consisted largely of rafts of local 


Traffic moving upstream in same 
heavy timber to be used in bridge build- 
ing and as ties, and barge-loads of rails, 


explosives, and occasionally primitive 
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also with advance of the dry 
the 


season, 
though ‘ontinued depreciation ol 
the tical, owing to Japanese currency 
manipulation, was a further complicating 
factor. 

Little food could be obtained locally 
in the mountain area, which was very 
settled. Such 


existed took place mainly on the eastern 


sparsely cultivation as 
side of the river, but was on too small 
a scale to vield any appreciable surplus 
for the thousands of labourers employed 
Most of the 


squatters, 


in building the railway. 
Thai 


remained close to the river, which was 


cultivators 


were who 





Timber bridg« 


FIGURE 3. 
of the R. A. F. Crown Cop. right Reserved 


across a gully 


machinery, such as rudimentary 


pile- 
drivers. 

Motor driven launches could tow up 
to a dozen such barges against the strong 
current, but it took them an average of 
five days to reach Lin Thin from Kan- 
addition, 


chanaburi. In supplies of 


foodstuffs the 


labour gangs, but transportation of less 


were also required for 
bulky and more perishable commodities 
was not limited to an\ 
Thai 


were wont to bring baret 


parti ular season. 


Various and Chinese contractors 
loads of food, 
mainly eggs and fruit, up the river to 
sell to the labourers. Prices rose steadily 


in proportion to distance upstream and 


Photograph taken during the dry season 


Courtes 


patrolled by police launches, owing Lo 
the danger of gang robbers who plagu 
remoter parts of the Siamese country 
After two or three seasons in on 


the 


side. 


localits 


squatters would move up 


or down stream, clear another small 
patch of jungle, and cultivate it for a 
similar period. This shifting cultivation 
leads to extensive development of ‘se 
jungle,’ 


ondary "which is typical of the 


immediate vicinity of the river through 
out the greater part of its length. 
Population is thus unusually mobile, 
a characteristic which applies even to 
whole villages, though they 


are few and 


insignificant. constant migration 


THE 


tends to suggest a higher recent density 
of population than is actually the case. 
Otherwise it is difficult to explain W. A. 
Graham's statement, made in 1924, that 
the river flows ‘‘through a country 
containing ruins of ancient cities, and 
now occupied by prosperous communi- 
ties of civilized Karien,’’ a description 
Many 
mark at 


least one town, called by a variety of 


which hardly holds true today. 


twentieth century maps also 


names (usually spelling variations of 


Sangklabur) in the upper course of the 


Gwenoi, but the only approximation 





FIGURE 4 
country 
the line 
earth dug from both sides, 


Typical stretch of track in lowland 
above flood level, was constructed of 
leaving holes which 
during the rains. The 
taken during allied bombing 
(Courtesy of the R a. 4 Crown 
( op right Reserved 


filled with 
photograph Was 
operations 


have water 


to anything of the kind today is the 


settlement, a few hundred strong, known 
Tha 


market and minor administrative centre, 


tO us as local 


Kanun village, a 
dependent, before the railway was built, 


entirely on river communication. A 


small wolfram mine nearby was worked 
by a few Chinese. 


In addition to the small indigenous 
population, a number of Bangkok and 
Thais had, by 1942, 


into the area, owing to the 


down-rivet! found 


their way 
dislocations consequent on the Japanese 


occupation, and were engaged in operat- 
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The embankment, designed to raise 
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ing river craft and cutting bamboo. 


The 


ventured increasingly up the river after 


ubiquitous Chinese traders also 
many of them had been expelled from 
so-called strategic areas elsewhere, as a 
measure on the part of the 


The bank of the 
river remained practically uninhabited, 


security 
Japanese. west 


though in the Lin 


neighbourhood of 
Thin and higher up occasional Burmese 
squatters managed to make a precarious 
livelihood. On the the 


dense jungle country between the Taung- 


Burma side, 
nyo range and the Three Pagodas Pass 
appeared to be devoid of settlement. 
Progress in construction of the railway 
proved to be extremely rapid, and its 
completion at the end of the monsoon 
in 1943 greatly surprised Allied Intelli- 
gence experts. In view of climatic 
considerations, the Japanese planned to 
start work in earnest immediately after 
1942, 
as much of it as possible in the dry 


1942 


gardless of the 


the monsoon in rushing through 


season, $3, and finishing off, re- 
the late 
summer, so as to be ready for all eventu- 


rains, during 


alities in 
1943-44. 


bling in 


the campaigning season of 
Such a plan involved assem- 
materials 


1942, 


that end big base camps of Ban Pong 


advance necessar\ 


during the monsoon of and to 


and Thanbvuzavat in 


built 


in Thailand, 


Burma were and occupied by 
pioneer parties, by June of that vear. 
Labour for the Siamese side consisted 
of British 
Singapore Island, who came up by train 


Ban 


and Dutch prisoners were transported 


War prisoners interned on 


direct to Pong, while Australian 


by sea from Singapore, Sumatra, and 
Java to Burma. 


Krom the two base Camps recon- 


naissance parties were sent out to site 
further labour camps along the route, 


and materials were then rushed up to 


them during the closing months of 1942. 


On the drier Siamese side railway 


con- 
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struction began almost at once, along 
the lowland: stretch from Ban Pong to 
Kanchanaburi, and by early 1943 trains 
had already begun to operate on this 
the of 
major collecting 


section, thus enhancing value 


Kanchanaburi as a 
and distributing centre for the line. 

The main working parties consisted 
principally of British, Australian, and 


Dutch With the 


Australians were also a few Americans 


troops as_ before. 
who had been captured in Java, began 
the 
were distributed 


to arrive at close of monsoon, in 


November 1942, and 
along the line at numerous points to 


enable the maximum number to work 


simultaneously. Large advance base 


camps were built in Kanchanaburi, 


Tamarkan 
across the Gweyai started immediately 


where work on the bridge 


Chungkai, and Tarsao on the Siamese 


side, as well as at various points in 
Burma, and ‘‘railway construction war- 
dom’”’ to use the high sounding official 


Japanese designation was well under 
way at all these points before Christmas. 
Officers as well as their troops had to 
work, usually on either bridge-building 
or communications (to erect telegraph 
poles and string wires) parties, which, 
though no less arduous than excavating 
and embanking, reputedly called for a 


higher level of intelligence, which may 


or may not have been forthcoming. As 
soon as a task had been completed by a 
group of workers, they marched up 
further along jungle tracks, and recom 
menced work at some higher point. In 
time new advance base camps were 
erected farther up, and so the work 


progressed. 
falling volume 
the 


In anticipation of the 
the 


of water in (;wenol, Japanese 


engineers decided to build a new road 


as an alternative means of transporting 


supplies from Kanchanaburi to Tarsao 
(Wanyai), which 


farther north ( ons 


ther later extended 


iderable quantities 
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of materials were transported by truck 
along this, especially during the late: 
part of the dry season. Furthermore, 
such stretches of track as had been laid 
were put to immediate use, light diesel 
trucks, suitable for running on either 
road or rail, and capable of hauling half 
a dozen light flat bogie wagons, being 
employed even before the track was 
ballasted. 

With speed and cheapness as the two 
the 
minds of the Japanese, conditions of 


predominating considerations in 
work remained throughout deplorable. 
The sickness and death rates mounted 
rapidly, owing to overwork, malnutri- 
tion, and an almost complete lack of 
sanitation and hygiene. Health services 
represented a luxury which, in Japanese 


the circumstances did not warrant. 


CYCS, 
Such facilities as were available came 
entirely from the medically trained 


the but 


in the virtual absence of drugs, bandages, 


personnel among prisoners, 


adequate food, and rest, their valu 
could only be limited. 

Dysentery, avitaminosis, and finally 
cholera were the main direct causes of 
death, while the ever present malaria, 
which many persons had fifty or more 
times, and tropical ulcers, caused mainly 
through scratches from bamboo splint- 
ers, resulted in severe sapping of resist 
and 


ance thus represented important 


While a 


proportion of casualties was unavoidable 


contributory factors. certain 


in such an undertaking, it is interesting 


to compare the relevant figures for this 


line with those of the Indo-China 
Yunnan line constructed by French 
engineers between 1903 and 1910. The 
Yunnan railway, 290 miles in length, 


took some seven yvears in building, and 
out of a total labour force of 60,700, all 
Asiatic mainly Chinese some 12,000 
died. The Thailand-Burma railway 


has a leneth of 245 miles, and was com- 


pleted in less than a year. The exact 
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number of labourers employed is not haps 30 per cent and 50 per cent respec- 
known, but it it is estimated that 15,000 — tively. 
allied prisoners and 150,000 Asiatic With an eye to their “Asia for the 


coolies lost their lives, representing per- Asiatics’’ propaganda, and in expecta- 


PiGuRE 5 Air photograph of mountainou jungle country on the route traversed by the railway. 


Note the met ed meander ol the rivet ind settlement near it bank ( ourtesy of the R. \, I . 


Crown Cop rivht Reserved 
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the 
allied 


tion of a heavy casualty rate, 


Japanese began by using only 
prisoner of war labour, of which abun- 


But 


have 


dant supplies were then available. 


the amount of sickness must 
exceeded expectations and early in 1943 
need for replacements became so acute 
that, in addition to fresh reinforcements 
of Dutch and British prisoners, enorm- 
ous numbers of Asiatic coolies, consisting 
Surma 


of Burmese and Indians on the 


side, and Annamites, Javanese, Tamils 
from Malaya, and Chinese from various 
parts of South East the Thai 
Partly 


attraction of promised high wages, and 


Asia on 
side, were pressed into service. 
partly terrible food shortage in some 
areas, especially Malava, led the unfortu- 
nate people to accept work on the rail- 
way, but in many cases further compul 


had 


obtain the requisite numbers. 


sion to be resorted to in order to 
Casualty 
figures for the Asiatics were much higher 
than the corresponding figures for Euro 


lack of 


trained medical personnel, and partly 


pecans, partly because of the 
also as a result of their ingrained mental 


habit of trusting their employers to 
look after their phy Sit al we I] by ny for 
them. 


The Japanc se attitude to labour, as to 


every aspect of the work, was based 
ultimately on considerations of short 
term economy. Qf the three classical 


agents of production, land, labour, and 
capital, only labour is in good supply in 
Japan, and this has bred an attitude 
of mind which, by western standards, 1 


extreme ly wasteful of the human factor. 


Sines 


throughout most of the 


labour was equally abundant 


{ Oprospre rit’ 


Sphere” the same attitude continued to 


prevail there. It showed itself in 
numerous and surprising wat (durite 
apart from the terrible wastage of live 

half or more of which could have been 


aved by relatively trifling expenditure 


on drugs and food, muscles replaced 
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Pil 


Men 


machines on all possible occasions. 
drivers were worked by scores of 
tugging on’ ropes, instead of by steam, 
and derailed locomotives replaced on thi 
the Similarly 


Japanese overseers were never content 


track by same means. 


unless they had far more men on a job 


than was really required, or at least 


would be considered cconomical in the 
west. The main idea seemed always to 
employ the maximum number possible, 


as shown in the case of the 400 yard long 


Wampo viaduct, which was built) in 


17 days by some 2000 men. 


The training and rank of the Japanese 


engineers again were amazingly low 
An engineer” lieutenant was in- sol 
command of the building of over 50 


miles of railway, and only two or three 


of his sergeants could understand the 


mechanical drawings involved in_ the 


work. Construction thus depended 
essentially on the use of rule of thumb 
much of 


methods, and in consequences 


it was extremely shoddy. 

The same rigid economy also applied 
In respect to materials used, which were 
locally 
from existing installations clsewhere in 
the “Southern Thus all 


bridges were built of local timber apart 


either produced or removed 


var - 
Regions. 


from the big steel one at Tamarkan 


which was transported thither from a 


militarily unimportant line in fava 
The rails came from similar line 
notably the cast coast line of Malaya 
the northern half of which the Japanese 
had been unable to reopen after the 
extensive demolitions carried out there 
during the Malayan campaign (dif 
ficulties of communication between Sing 
apore and N. bk. Malaya may in: part 


explain the handing back of the formes 
Siamese Thagland, 


on the from the Pegu 


provinees to and 
Surmia sict 
reduced from 
Sallast, br 


from local 


‘Toungoo line, which wa 


double to iy le track. 


contrast came exclusivels 
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sources, mainly cuttings along the line 
itself, 
Finally 


could be 


locomotives and rolling stock 


drawn indiscriminately from 


all parts of the occupied territories, 
which the 


Siamese, 


throughout 


Valle Is 


Malayan 


metre 


normal. Burmese, 


and Dutch East Indies locomotives 
and trucks were all seen in operation 
at one time or another, and some. of 


the through troop trains from the east 


bictre 6 Phe bombed bridge over the Gwe Var at 


the left 
(1945 
Ver preaariou 


dismantled Pheir pattern remain 


of the R. A. Fk, ¢ 


to the right 4 ubstitute wooden one 


during the roms the river rise 


narkan camp (right center 


rown Copyright Reserved 
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, covermy the sandbank 
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consisted of covered vans belonging to 


the Indo-China railways. Apart from 


light diesel trucks already mentioned, all 


locomotives were steam driven, and 
burned wood fuel. This, along with 
very bad maintenance and handling 
must have caused serious deterioration 


to most of them, as all except the Thai 


State Railwavs locomotives were de 


signed to burn coal or briquettes, and 


did not function well on inferior fuel. 


\ 


. 





Pamarkan The orwinal steel bridge is on 


taken during the dry season 


, and rendering the wooden bride 


had been abandoned by this time, and the hut 
in the outhne of the drain 


urrounding each long hut Court 
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Altogether, therefore, it can be seen 
that the line is an extremely makeshift 
affair. Though loops and sidings occur 
fairly frequently and repair and main- 
tenance facilities were available at Nom 
Pladuk, Khai Sai Yok, and elsewhere, 
volume of traffic which the single line 
Steep 
common 


could bear was severely limited. 


switch-back gradients are 
the 
these, as well as most of the exceedingly 


rickety bridges necessitated reductions 


throughout mountain sector and 


in speed to four or five miles per hour. 
During 1944 I travelled by the line on 
but 
at an average overall speed of more than 


numerous occasions, never once 
about eight miles per hour. 
Judged the 


railway hardly merits serious considera- 


by western standards 
tion as such and its construction repre- 
sents application of short-sighted policies 
Without complete 
overhaul it will inevitably fall to pieces 


and false economies. 


in a very few years, while, if it is to bear 
traffic of a normal volume and speed, 
even by Siamese standards much of it, 
including nearly all the bridges, will have 
to be entirely rebuilt. 

Yet in many ways it provides a valu- 
able object lesson in Japanese methods, 
and it is impossible to deny that the 
available resources were used with great 
practical skill, and that, by and large, 
the line fulfilled the function for which 
it was intended. Despite all our fore- 
the the 
completed on October 17th, 1943, i.e. 


casts to contrary, work was 
in slightly under one year, and thereafter 
carried a steady flow of troops and sup- 
plies to and from the Burma front. 
Supply ships from Japan delivered their 
goods straight into trucks at Bangkok, 
and these then ran direct to Moulmein 
Its 


cost to the Japanese must have been 


via Ban Pong and the new line. 


trifling, since all the more expensive 


materials were looted, and the prisoner 


of war labour would have required feed- 
ing whether it worked or not. 

The future value of the line, however, 
apart from any strategic importance it 
The 


recent sale, as a Japanese asset (despite 


may retain, is another matter. 


the origin of materials and labour just 
noted), of the section passing through 
Thailand, to the Thai 
that it is being taken more 
seriously than might have been expected. 


Government 


suggests 


So far as through traffic is concerned 
little likelihood of any 
developments. Although 
there has always been a small trans- 


there appears 


spectacular 
frontier trade, mainly in live animals 
and a little opium, via the old jungle 
tracks, the bulk of 


Burmese exports consists in both cases 


vast Siamese and 
of similar commodities, above all rice, 
which gravitate to Bangkok and Ran- 
goon, and are competitive rather than 
trathic 
is to develop, heavy capital expenditure 


complementary. If passenger 
will be necessary to ensure possibility 
of reasonable speeds and safety, but 
whether this is a paying proposition, 
in view of existing air facilities is doubt- 
ful. 


found that construction of a line creates 


On the other hand it has often been 


such traffic on an unsuspected scale, 
and the case of the through line from 
Singapore to Bangkok may be cited 
The 


possible through running from Rangoon 


as an example. new line makes 
to both Bangkok and Singapore, and, 
given reasonable conditions of speed, 
fair volume 


The F.M.S.R. 


developed a lucrative tourist trade by 


might conceivably bear a 


of passenger traffic. 


encouraging ocean passengers to the 
Orient to disembark at Penang, travel 
overland via Kuala Lumpur, and rejoin 
their ship at Singapore, catching a 
fleeting glimpse of Malaya en route. 
Such 


to the new line whose landscape attrac- 


tactics might well be extended 
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tions far exceed anything to be found 
between Penang and Singapore. 
As a 


railways rely 


international 
traffic 
than is generally assumed, and the trans- 


rule, however, 


less on through 


frontier link usually develops almost 


incidentally as the two rail networks on 


either side are gradually extended to 


their logical conclusion. In the case 
of the already mentioned Malayan- 
Thai line it is internal traffic in each 


of the two regions on Opposite sides 
of the 


part of the bill, though a certain amount 


border which pays the main 


of livestock, and even rice, is regularly 
transported from Siam to Malaya this 
way, in preference to the normal sea 
route. (In addition there is the through 
passenger traffic mentioned above.) 
Krom this point of view again the new 
line seems to have 


distinctly limited 


utilitv. Unless extensive engineering 
works make possible running of faster 
trains the line on the That side is little 
improvement on the traditional route 


provided by the Gwenol, which seems 


adequate for the apparently limited 
resources and population of the region. 
Agriculturally the Western Mountain 


Fringe is one of the poorest parts of 
Thailand though the lower areas near 
Kanchanaburi, and the plateau country 
near Lin Thin may have certain limited 
possibilities and from a purely economic 
point of view many other areas offered 
better railway 


much the 


prospects to 
builder. 

The one remaining possibility which 
might justify continued use of the line 
would appear to be discovery of impor- 
tant mineral wealth in the area through 
which it passes. Theoretically this, in 
common with the rest of Thailand, has 
been roughly surveved, without dis- 
closing anvthing of great value, but it 
must be admitted that such investiga- 
tions, in view of prevailing conditions, 


could only have been extremely cursory. 
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To even a the 


structure of 


superficial observer 


similarity in geological 
these mountains with the tin and wolf- 
ram bearing parts of Malava and Penin- 
sular Thailand is striking, and geologists 
among our numbers seemed favourably 
impressed with what little they saw. 
Existence of the small Chinese wolfram 
mine near Tha Kanun, and working of 
antimony farther north on the Burma 
side suggest that, now that a railway has 
been built, a detailed geological survey 
Already 


disquieting signs of exhaustion of many 


might prove remunerative. 
Malayan mining areas where before the 


Malayan 


prospects of 


war firms to 


the 
accessible portions of southern Thailand. 


encouraging 


examine the 


more 


Depending in part on the attitude of 
the Thai 


economic penetration, this process May 


new Government to foreign 
now be extended into the area traversed 
by the new railway, and on the results 


achieved the the 
If it is to 


remain a permanent feature of the map 


future survival of 


latter will probably depend. 


once, or 


(Since 


extensive work must begin at 
the jungle 
the 


will soon engulf. it. 


above was written one serious 


accident on the line has already been 


reported from Bangkok. On February 


Ist, 1947, a rail car plunged from a 
bridge into a ravine about 24 miles 
from the frontier. Two people were 


killed, one of them the Siamese Minister 


of Communications, and 


19 seriously 
injured, including the director general 
of the Siamese railways and the director 
general of highways. They were mem- 
bers of an official party inspecting the 
Meanwhile its 


newly acquired line.) 


existence is one of the few remaining 
relics of the Japanese attempt to inte- 
grate the ‘Southern Regions,’’ and its 
fragility and shoddiness form an apt 
commentary on methods employed to 


reach that end. 











THE POPULATION PROBLEM IN EGYPT 


L. James 


T is rarely a simple matter to 
establish the optimum population 
level and the potential absorptive 

capacity of any region. Thus estimates 

for the total numbers that either Aus- 
tralia or Canada can eventually support 
vary from a few additional millions to 
hundreds of millions. [t is common- 
place to remark that capacity of any 
environment to support its population 
is related to its intrinsic resources and 
technical 


capacity of its population. 


Such a statement is obvious. vet when 


any attempt is made to discover more 
exactly in statistical terms, the optimum 
final 


Act ording to 


population of a given region thi 


results vary enormousl\ 
the relative weight attached to particular 
factors, some of which are hable to un- 


predictable changes. 


| 


In the case of simple communities 
like hunters and fisherfolk, or pastoral 
nomads, it is not so difficult to work out 
the optimum population a region can 
support. The optimum population is 
the which the 


are fully 


utilised under that particular form of 


here defined as level at 


resources of the environment 
economy, and further additions to the 
population would mean depression in 
and any diminution 
that 


not be 


existing standards, 
environ- 
fully 


calculation 


in numbers would mean 


mental resources could 


utilised. In making this 


allowance has to be made for abnormal 
liability to 
self- 


communities is 


circumstances such as 


drought, et Calculation for 


sufficient agricultural 
but it Is 


the 


straightforward, 
difficult to 


also more 


determine optimum 


population level of the complex indus- 
trial regions and those areas having 
division of labour based on international 
commerce. Thus to take the simplest 
examples of the influence of price levels; 
in Egypt, the Anglo-Egyptian Sudan 
and Uganda, there is marked dependence 
on cotton as the one main cash crop. 


In all 


highly in 


territories it 
the 


serious fall in cotton prices is a serious 


three figures very 


export trade, and any 
the 
Similarly 


1S ( lose] 


catastrophe for large sections of 


population of these units. 

Northern Rhodesia’s economy 
bound up with the world price of copper. 
The gold mining industry in South Africa 
the 


prosperity in the thirties to the departure 


and throughout world owed its 


from the gold standard after 1931. 

In attempting to work out population 
adjustment in the more complex regions, 
it becomes necessary to estimate present 
and future trends in economic structure 
Thus in the inevitable contractions and 


expansions that economic 


accoMmMpahy 
change, the geographer has to enquire 


whether changes in. effective demand 


for a commodity, say silk for exariple, 


are variations between times of depres 


sion and prosperity, or whether the 


are part of a long term contraction du 


to replacement of the commodity by 


some substitute or alternative product. 
It is at once apparent that the prob 
lematic character of the changing struc 


ture of price levels precludes finality 


being reached as far as_ statistical 


Investigations are concerned into popula 


tion adjustment. Quite obviously it ts 


dynamic and not a stati relationship, 


and new possibilities such as suppl 


menting the already existing sources 
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of power by atomic energy mean a 


radically changed environmental basis 
for inctustry and therefore of society. A 
change of political frontiers can obvious- 
ly affect optimum population level as 
they may involve industries being cut 


off from their previous market, or 
agriculture may come under a different 
system of control and policy. So too 
change in social structure alters absorp- 
tive capacity of a region as assuredly 


as irrigation facilities alter physical 
environment; a country with severe mal 


distribution of income may claim. to 
have a population problem owing to 
large numbers living below the poverty 
line. With more equitable distribution 
of income and land, the whole complex 
ion of the problem is) changed A 
geographer in studying human ecology 
has to take into account many factors 
other than” the 


purely geographical, 


but this does not preclude an estimate 
being made of the degree of under or 


over population in any given region, 


I] 


The population of Igypt in 1800 


was estimated to be nearly 2'% millions. 
With deve lopimne nt of irrigation facilities 
in the 19th century, the population 
steadily increased, and in 1882 when the 
British occupation of Egypt began, the 
population amounted to 6.8 milhons 
kach of the census returns since 1897 
shows a further increase, and at the 
1937 census, the totaled 


15.9 millions, and is now estimated to 


population 


be about 1734 millions. One remarkablk 
feature about the increase is that it has 
occurred in a population where debilitat 
Wy diseases have anh eNtrenn ly high 
incidence Thus three-quarters of the 
population suffers from etfects of bil 
harzia and over half from worm diseases 
Malaria, tuberculosis and venereal dis 
ease affect very large numbers Phe 


death rate has gone up during the cours 
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of the present infant 
mortality is higher than anywhere else 


in the Middle East. 


The second feature about the increase 


century, and 


in Egypt's population that calls for 
comment is that the basic economy of 
the country has remained agrarian in 
contrast with the situation in Europe 
where the increase in population has 
been accompanied by industrialisation. 
In Egypt despite increase in population, 
the actual area under cultivation has 
not been increased to anything like the 
same degree: in 1882 the cultivated 
area amounted to 4.7 million feddans 
one feddan amounts to 1.038 acres), by 
the 1897 census it amounted to 5.0 
million feddans and in 1937 it rose to 
5.3 million. Owing to the great exten 
sion of perennial irrigation, the crop 
area has increased from 4.8 million 
feddans in 1882 to 8.3 million in 1937. 


As the 


much faster rate than either the culti 


population has increased at a 


vated area or the crop area, the frag 
mentation of holdings has proceeded 
rapidly over the last decades with all its 
attendant evils 

Study of the keeyvptian peasantry is 
study of poverty with its concomitant 
illiteracy, prejudice and hopeless resigna- 
tion Housing, clothing and food are 
the minimum that will) sustain life. 
Yet | vv pt has a fertile soil in the Nile 
valley, and ai climate that permits 
crops to be grown all through the year 
owing to the absence of a cold season 
Water is the limiting factor since all 
cultivation is dependent upon irrigation 


from the Nuile. 


has benefited economically from the 


Furthermore, Egypt 


two world wars, and although het 
territory was invaded in the second war, 


she suffered relatively littl 


phvsical 
damage Phe fact that the bulk of the 
population exists at a very low level 
indicates a state of population pressure, 


and doubts have been 


raised about 
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Kgypt’s capacity to absorb her steadily 
Not all those who 
survey the Egyptian population situa- 


increasing numbers. 


tion are agreed however that a state of 
over-population exists, or is likely to 
exist in the next decades. Thus A. E. 
Crouchley in his economic survey ar- 
rives at the conclusion that there is a 
mal-distribution of population, but not 
a state of over-population. Yet E. B. 
Worthington in his survey of science in 
the Middle East concludes that Egypt 
has a population pressure ‘‘in some ways 
even more acute” than that of India. 
A. Bonné in his study of the economi 
development of the Middle East refers 
to the available land being ‘‘taken up 
to the utmost limit.”’ 

The crude figure of density per square 
mile, 45 in Egypt, means even less than 
usual because the greater part of Egypt 
is taken up by the Arabian and Libyan 
deserts: the cultivated land amounts to 
roughly 3% per cent of the total. The 
means whereby Egypt can absorb her 
increasing numbers may be discussed 
under three heads: emigration, further 
industrialisation and increase in the 
agricultural production. The other pos- 
sibility in the way of solving population 
pressure is to allow the standard of life 
to decline. This is not a serious alterna- 
tive for a modern state, and we may 
assume that one of the three possibilities, 
or a combination of them will be the 
basis of future policy. The first pos- 
sibility, emigration, is the least likely 
to be adopted. Although Egypt has 
close political relations with her Arab 
neighbours through the Arab League, 
emigration is unlikely to hold out any 
attraction to the fellahin. The remain- 
ing countries of the Middle East are 
under-populated, they are similar in 
sentiment i.e. religion and language, but 
it has been difficult to get the fellah to 
move to newly developed areas within 


Egypt; he is extremely conservative in 


outlook and quite clearly prefers the 
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known to the unknown, however difficult 
the former seems. There is a lethargy 


that militates against migration. 


[1] 


Prospects for further industrialisation 
are not unduly favourable. There are 
great advantages to be secured by any 
primary producing country from setting 
up secondary industries. The two 
world wars have tremendously increased 
-gypt’s industrial plant, and in the inter- 
war period the government actively 
fostered the setting up of new industries 
by means of loans and protective tariffs. 
The actual industrialisation programme 
has largely been left to private enterprise 
and the Government has only become 
directly concerned in a few concerns 
Suez, 


doubtless because of its significance to 


like the Petroleum Refinery at 


defence arrangements. The Govern- 
ment has declared its intention of assist- 
ing the further industrialisation of the 
course of the 


country. During the 


second world war, Egypt’s industries 


were greatly developed because the 
Middle East Supply Council set out to 
utilise local resources to the fullest 


possible extent in order to conserve 


shipping space. Normal economic fac- 
tors such as the ability of locally pro- 
duced goods to compete with those from 
abroad, were largely disregarded; the 
emphasis was on production and not on 
price. The only limiting factors to 
further production were difficulties of 
getting the necessary plant, the restric- 
tions imposed by insufficient numbers 
of technicians and competent managers, 
and the availability of raw materials. 

It was obvious that the end of the war 
would terminate the artificial economic 
atmosphere, and that normal trading 
conditions would necessitate the struc- 
ture of industry 


egyptian being re- 


planned in the light of world competition. 
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Such a readjustment is not easy. Egypt 
has no basic iron and_ steel industry 
although she has deposits of iron ore in 
the Aswan area and hopes in the future 
to establish an iron and steel industry. 
lgypt has no coal, but has alternative 
sources of power in oil and hydro- 
electric supplies. The production of oil 
from the Red Sea fields at Ras Garib, 
Gemsah and Hourgada has steadily 
increased (from .16 million tons in 1924 
to 1.35 million tons in 1944). The origi- 
nal scheme at Aswan included the con- 
struction of a hydro-electric station 
which could supply power for about nine 
months in the year. The importance 
of such a station is that it could be 
combined with a plant to produce 
nitrogenous fertiliser. This commodity 
is extremely important for lgyptian 
agriculture; before 1939 Egypt normally 
imported some half million tons, but 
the need is now greater and is somewhere 
in the neighbourhood of 34 million tons 
per year. 

Egypt has limited quantities of other 
minerals besides oil and iron; Sinai 
has some manganese, and some 300,000 
tons of phosphates are produced per 
year. Mineral production is capable 
of expansion, but it will not be sensa- 
tional. Krom the viewpoint of further 
industrialisation, gypt possesses ad- 
vantage in having abundant and _ rela- 
tively Allied 


thousands of 


cheap labour supply. 
forces employed many 
Egyptians during the second world war 
and gave many of them elementary 
training. <A further effect of this em- 
ployment was to send up wage levels in 
Egypt. Although at the present time 
there is serious shortage of technical and 
managerial ability, there is little doubt 
that Egyptian workers can learn quickly 
the simple repetitive processes of modern 
manufacturing. That they possess rela- 
tively little in the way of special skills 


or industrial traditions is in considerable 
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measure rendered less important by the 
routine nature of modern manufacturing 
processes. Greatest progress has been 
made in the field of textiles as might be 
expected in a land where cotton is the 
dominant crop. In 1938 out of the total 
imports valued at £.36.9, textiles made 
up seven millions and constituted the 
largest single item of imports; before 
1939 the Egyptian mills absorbed only 
a small proportion of the total cotton 
grown in Egypt. Owing to the difficulty 
of importing textiles during the war, the 
proportion of the crop used in Egyptian 
mills greatly increased and the textile 
industry went some way towards meet- 
ing the home demands. Along with 
the much less important silk and woolen 
industries, the textile group employs 
over 100,000 of the industrial section 
of the community. 

Before 1939, Egypt exported almost 
the whole of her cotton seed; with the 
war-time difficulty of getting vegetable 
oils, much greater quantities of cotton 
seed were utilised in the country for 
producing soap and other articles, as 
well as for making cotton seed cake for 
feeding cattle. In addition to expanding 
the older industries like textiles, chemi- 
cals, glassware, paints, etc., new indus- 
tries were set up and new branches of 
older industries founded. The present 
problem is to adjust her industrial out- 
put to the level at which it can compete 
with foreign produced goods, or of con- 
tinuing to shelter behind a protective 
tariff and thus increase the price of 
goods to consumers. There is natural 
reluctance to see infant industries ex- 
tinguished by foreign competition. In 
the field where the greatest progress has 
been made, the textile group, Egypt 
faces the most severe competition from 
the older and longer established indus- 
tries. There is the problem of obtaining 
new plant; at present the textile and 
other industries are using a good deal 
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of obsolete machinery. Although Egypt 
is holder of a large sterling balance, and 
doubtless a good deal of this will ulti- 
mately be employed to equip or re- 
equip Egypt’s factories with modern 
plant, in the next years, Egypt, along 
with most other countries faces a short- 
age of capital equipment. One factor 
limiting further industrialisation is ex- 
tremely low purchasing power of the 
great majority of the population. For 
those industries like soap and cement 
making, tobacco and leather manu- 
facturing which have come to supply 
the whole or the greater part of the 
Kgyptian market, expansion can only 
take place by developing an export trade, 
and Egypt's industries come into com- 
petition with more highly organised 
industries in other countries. Purchas- 
ing power throughout the Middle Fast 
is very low, but Egypt will doubtless 
become one of the manufacturing areas 
within the framework of the Arab 
League. On balance, prospects for 
further industrialisation in Egypt cannot 
be considered unduly favourable, and 1t 
is difficult to envisage more than 15 per 
cent of the population securing employ- 
ment in industry. 

At present there is much unemploy- 
ment following the withdrawal of the 
Allied troops from the country. Rev 
enue from.the very large number of 
troops in Egypt during the years of the 
second world war was considerable, and 
was one factor encouraging inflation, 
The departure of British troops means 
further unemployment and a_ reduced 
revenue from the troops themselves. 
In the future Egypt can hope for return 
of the tourist industry, and thus increas 


her invisible exports 


I\ 


sasically Egypt can only solve her 
population problem by increasing her 


agricultural production. This involves 
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increasing the production of land already 
under cultivation and secondly, of 
increasing the amount of cultivated land. 
There are clear limits te what can le 
accomplished in the two fields. The 
application of research to crop yield can 
increase amount of foodstuffs and cotton; 
already improvement of the seeds used 
in maize cultivation has increased yield 
of this crop, and the Karnak variety of 
cotton gives a high vield for this kind 
of staple. Already however the culti 
vated land of Egypt is made to produce 
more than any other in the world becauss 
the Egyptian fellah is a gardener rather 
than a farmer and the main hope of 
increased crops lies in converting thi 
remaining sixth of Egypt's cultivated 
land from basin system of irrigation to 
perennial irrigation. Already five-sixths 
of Egypt's 5.3 million feddans are culti 
vated under the perennial system, and 
this means that crop production can 


There 


is no temperature check to plant growth, 


continue throughout the vear. 


and cultivation is solely a question of 
water supply. By means of the dams 
and canals of perennial Irrigation, water 
can be brought to five-sixths of Egypt's 
cultivated land throughout the vear 
In the remaining sixth, mainly in Upper 
Kgypt, the old basin system is. still 
used, and this means that only one crop 
is obtained because water ts not availabl 
in spring and early summer. The crop 
is planted in the moistened soil after 
the Nile floods of the late summer, and 
harvested in the following spring. Thi 
conversion of land under basin irrigation 
to perennial irrigation is going ahead 
steadily and will increase crop area by 
making this million feddan produce crops 
throughout the vear. 

The second means of increasing agri 
cultural production is by securing an 
additional acreavec. Only one-twents 
eighth of Egypt's total area is cultivated 


owing to the water problem; the cen 
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turies have not lessened Egypt's de- 
pendence on the Nile; it is estimated 
that an additional 1!4 million feddans 
can be cultivated if more water is mad 
available. This involves land reclama- 
tion and constructing major irrigation 
works further up the Nile Valley. There 
is also the problem in Egypt of dealing 
with the flood waters when they are 
exceptionally high and one possibility 
of dealing with the problem = is_ by 
increasing the height of Aswan dam. 

It is the need for more water to 
irrigate more land that underlies Egypt's 


jx rsistent « mphasis on the ‘‘ Unity of the 


Nile Valley.” 


alway > 4 lose l\ 


Keyptian thinking ts 
related to the water 
problem because of her absolute de- 
pendence on the water from the Nile. 
Bringing more water to Egypt means 
that work will have to be undertaken 
in the Sudan, or in E-thiopia or in Ugan- 
da, and the schemes that have been 
periodically examined are (1) construc- 
tion of adam at the outlet of Lake Tana 
in I:thiopia, so that the water of the 
Blue Nile can be re gulated to bring more 
water to Egypt in the critical months 
of early summer, (2) cutting of a canal 
in the sudd region of the Bahr-el-Jebel 
stretch of the Nile to lessen the present 
high rate of evaporation and scepage, 
and 3) the building of a reservoir at 
Lake Albert or lower down the river at 
Nimule, 


Such schemes will be very costly to 
carry out, and in the case of the Sudan 
involve careful analysis of the area’s 
future needs. Her Gezira scheme has 
shown what can be accomplished given 
the technical assistance and the neces 
sary finances, and the Sudan is only on 
the threshold of ecconomi development. 
keyvpt’s main fear is that the Sudan 
might become a competitor for the Nile 
water at the same time that | eVpt her 
self is in need of greater supplies to 


enable her to tackle het problems arising 
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from pressure of population in her very 
limited area of cultivated land. In the 
past Egypt has been the most populous 
and most advanced of Nile valley 
political units, but the development of 
the Sudan and Uganda will mean a much 
greater concern for the’ Nile water as 
their economic development proceeds. 

Qne means of increasing agricultural 
productivity in Egypt that awaits full 
investigation is dry farming. The 
Government has maintained experi- 
mental stations as at Bourg el Arab to 
endeavour to demonstrate the possi- 
bilities of growing olives, figs, dates, 
etc., in the drier areas by means of 
tapping the underground supplies of 
water. The northern littoral of Egypt 
Was once an important granary of the 
Mediterranean world, and dry farming 
could contribute to making it an im- 
portant fruit producing area. 

During war vears, kgypt’s one crop 
economy based on cotton was bv force 
I: fforts 
were made to grow Crops like flax, but 


of circumstances diversified. 


inexperienced processing made the prod- 
uct of low quality. One of the problems 
in Egypt's agriculture lies in the lethargi 
character of the fellahin; new crops and 
improvements require the co6peration 
of an alert and literate peasantry, and 
I-gypt is a very long way from this stage. 
If Egypt is to absorb her growing popu- 
lation at a reasonable standard of life, 
she must undertake construction of one 
or more of the schemes farther up the 
Nile to ensure more water for her land. 
The main economic basis of Egypt will 
remain agricultural, and although war- 
time tendency to diversify her crops ts 
tending to disappear, ctlorts ought to 
be made to develop a cattle and stock 
industry. 

Along with technical improvements 
in agri ulture, there 1s urgent need for 


social and political measures to improve 
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the lot of Egypt’s peasantry, who make 


up four-fifths of the total population. 


Land reform becomes ever more urgent; 


the system of having the largest part of 


relatively small 
that the 
fellahin are paying away annually the 


the land owned by a 


number of landlords means 


greater part of their cash income (from 


their cotton crop) to the landowners. 


Increases in price of cotton have been 
quickly followed by an increase in land 


rents, and the Government has only 


intervened in times of exceptional dis- 


tress. Along with further industrialisa- 
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tion, and increase in the water supply to 


cultivate the 


additional 114. million 


acres, ought to go a radical measure of 
reform in the distribution of land. If 
taken 


energetic measures are not Ove! 


the next years, Egypt will “solve”’ her 
problem of population pressure by allow 
ing the already low standard of life for 
the vast majority of the population, to 
This is 


that ought to be avoided by every means 


decline further. a catastrophi 
at the disposal of a state that seeks to 
be included among the progressive and 


the enlightened. 





IRON AND STEEL INDUSTRY IN JAPAN 


Muzaffer Erselcuk 


HILE Japan does not rank 


with the vreal steel- 


the 
world, its position has steadily gained 


producing nations ot 


in importance during the first forty years 
of the twentieth century. By the time 
of the outbreak of World War II Japan 
occupied the sixth place in the making 


of steel. 


INTRODUCTION 


In any discussion of the Japanese iron 


and steel industry, it is necessary to 


understand some of its peculiarities. 
First of all, the industry is now practi- 


( ally ile 


been 


not because its large capac ity 


has 


destroyed or damaged as a 


result. of hostilities, but because it is 


cut off from essential supplies of coal 


and iron. 


Second, the Japanese iron 
and steel industry has had to import 
iron and coal; national deficieneyv in 


the essential materials has proved a 
severe hand ap, for both are bulky and 
transportation adds greatly to their cost. 
Third, the Japanese iron and steel in- 
dustry having been mainly designed for 


national defense, its present capacity 
far exceeds current pea etime needs. 
This paper is concerned with iron and 
steel industries of Japan proper and will 
exclude extensive cd velopme nts by the 
leastern 


Japanese in various 


Asia. The 


to trace the 


parts ol 


object of the study ts (1) 


rapid development of the 


) 


Japanese iron and steel industry, and (2) 


to evaluate the basis for an iron and steel 


industry in Japan in an attempt to fore 
cast its possibl position in the near 
future. 
HisTORICAL OUTLINI 
Japanese records indicat that as 
early as the seventh century A.1). iron 


was extracted from magnetic sands of 


the 


country. Improveme nts in. tech- 


nology soon led to manufacture of high- 
About a 


later, it was reported in 1671 that iron 


grade swords. millennium 
was being smelted at 267 places in the 
Japanese islands. 

After the doors of Japan were opened 
to the Westerners during the middle 
of the nineteenth century, the govern- 
ment, realizing the importance of iron 
to national strength, tried 


the 


Lo promote 


industry by direct government 
management. The first experiment in 
1874, failed. A bill introduced into the 
1896 for 


defeated. 


Diet in a second experiment 


The 


(1894-95) demonstrated the importance 


was with China 


war 
of iron, and popular sentiment in behalf 
of establishing an iron and steel industry 
at any cost was so strong that the Diet 
in 1896 appropriated funds with which 
the government established the Imperial 
Steel Works at the 


of the present Japanese steel industry. 


Yawata, nucleus 
The construction of a 90,000-ton capac- 
itv steel mill was completed in 1901, five 
vears later. 

The Yawata Works proved invaluable 
during the Russo-Japanese war of 1904 
> and the government decided on 
Their 
capa itv was increased to 180,000 tons 
by 1909 and to 350,000 by 1916. World 
War | government to in- 
crease capacity further, to 750,000 tons. 

\lthough 1900 1913 


private Lo expand 


expansion. annual 


production 


induced the 
during several 


firms began thei 


facilities, the main stimulus to a non 
industry 


World War | In 


private 


governmental steel was 


LOLS 


pro 


vided by there 


were SIX corporations engaged 


in the steel industry, and by the end of 
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1918 their number had reached 43, each 
with an annual ingot steel capacity of 
5,000 tons or over. 


At the 


prices fell, many private steel enter- 


end of the war when steel 


prises suspended operation and others 


restricted activities. In spite of the 
elimination of marginal firms, a steady 
rate of increase in production was 
1943. (See Table I.) 


It is true that the expansion was checked 


maintained until 


for a very brief period in 1931 and 1932, 

but it was resumed more rapidly than 

ever after 1933. 
Between 1933-45 


ments evinced 


striking develop- 


wert in the Japanese- 


controlled iron and steel industries of 


the Far East, among which can be listed 


the following: 


] Discover of larye Iron-ore deposit , both 
in the Japanese Empire and in the 
Japanese Oct upied lands 

2. Development of technology for utilizing 


low grace 


iron deposit 


3. Modernization of existing equipment 


and building of new production tacilitse 
T 
J Pi 
M 
b rs 
Ot Ile 

KOG 26,000 

1913 43,000 

1918 5% 4,000 49% OOO 
1922 551,000 407 OOO 
1926 410,000 1,401 000 
1930 162,000 » 225 000 
193, 1,011,000 $25,000 
1944 1.72% ,000 4,644,000 
1945 1,465,000 4,460,000 
1946 172 000 4.901.000 
1947 § 2,000 5 464,000 
194% 167 O00 5 646,000 
1939 4 06% O00 5.654.000 
1940 4.417 000 5,549,000 
1941 4.04% OOO 5,244,000 
1942 +, 406 000 5,427,000 
1944 4,414,000 5.55% ,000 
1944 414,000 4,455,000 
1945 1,145,000 610,000 
1946 147.000 

c5o: ( ‘ | ‘ j ‘ 


( 
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They were not result of haphazard 
developments by private 


but of 


enterprise, 
the 
Japanese Government, which wanted to 


methodical planning of 
insure for national defense, adequate 
and correlated iron and steel facilities. 

The goal was achieved in two su 
cessive stages, which grew out of the 
government's usual method of protecting 
the iron and steel industry by means of 
subsidies and tax exemptions. 


The 


control, was the merger in 1934 of the 


first aimed at indirect 


stage, 


(Government Iron and Steel Works with 


the three leading pig iron producers, 


the 
Manufacturing Co., 


formation of 
{ Nip 


pon Seitetsu), in which the Government 


which resulted in 


Japan Tron 


held controlling interest. The capital 
of the Japan Iron Mfg. Co. was 359,821, 
000 yen at the time of its formation, 
with the Government share representing 
284,195,000 ven.) Plants of the new 
compan produced in 1934 96 per cent 


of the total Japanese production of py 


I 
Ps \ k 
= 3 
/ 
/ kel 
1,000 
'55.000 
4,400 414.000 
4,000 909 OOO 
14,000 1.506.000 
62,000 289 OOO 
70.000 » 498% OOO 
10) OOO $444,000 
142 000 4,703,000 
416. 000 17 000 
445.000 5.79% 000 
59 000 156,000 6,461 000 
152,000 KKe OOO 6.694 000 
144.000 1.08% 4 000 6.455.000 
444.000 ] 1 OOO 6 #447 OO8 
$52,000 1,420,000 7 099 000 
$41,000 1,942,000 1 000 
197 000 1,459,000 911.000 
455,000 1.065, 000 
5 O00 
M ‘ j ‘ ( 
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iron, 53 per cent of the steel ingots, and 
44 per cent of the finished steel. 

The second stage came at the end of 
1936, when a five-vear plan for iron and 
steel production was adopted. It was 
necessitated by rapid Increase in steel 
production, result. of Imported pig iron 
and 


scrap, by companies outside the 


merger; however, there was no. cor- 


responding rapid increase in the domestic 
lurnace 
to the Plan, the 


blase Opn rations. According 


Japanese Empire and 
Manchuria were to produce 6 million 
tons of pig iron in 1941.) In 1937, a new 
scheme was announced for Increasing 
pig iron production to 8 million tons 
by 1941. (Of this 


tons were to be produced in the Japanese 


amount 5,600,000 


kmpire and 2,400,000 tons in Man 
churia). 

After outbreak of hostilities between 
China and Japan in 1937, the Iron 


Manufacturing Industry Law Was Intro 
duced, making it compulsory for all iron 
manufacturing concerns to ask govern 
mental permission to make any changes 
in thei CXpansion and operation pro 


Hecessary change s necded by thre 


vranm. order 


government could 
again 
revise ad program, now the so calle ad | oul 
Year Plan, announced in March, 1938. 
At the Steel 


Control Council, consisting of 


same time. the 


Iron and 
govern 


ment officials and re presentatives of the 


iron manufacturers and the principal 
consumers, was organized Phe council 
was to plan for the future production 


and distribution of iron and steel proc 
ucts, Phe our Yoar Plan contemplated 
12,500,000 tons of piv 
at the end of 1941 


of the 


Won Calprare ity 
Nan huria, by CALISE 


changed schedule, had to revise 


Its Five-Year Plan voal for 1942 upward 


In April, 1938. from 400.000 to 
1.783.000 ton Ol pig iron.) “Toward the 
end of 1938 the Four-Year Plan wa 
revised by the Japanese Planning Board, 
and a new Four-Year Plan, whieh in 
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cluded) the Japanese 


North 


Under the 


Man 


was formu- 


-mpire, 
churia and 


lated. 


China, 
new plan, iron ore 
production was to increase 250 per cent 
over 1938 production by 1942. and pig 
iron by 200 per cent, steel capacity by 
160 per cent and alloy steel capacity 
by 200 per cent. 


1938, 


Figures for the base 


vear, however, 


were not made 


public. 


It Was not possible to complete the 
Four-Year 
of the 


Plan on 


Ss hedule, bec ause 


War-imposed strain on the 
Although a 


number of plants were built, shortage 


Japanese economy. 


large 


of raw materials 


kept them from 


Ope rating. 


RAW MATERIALS 


Steel is made from iron ore through 


the intermediate production of pig iron. 


In the Far East, four to five tons of 


materials are needed to produce one ton 


of pig iron, de pending on the iron con- 
tent of the 


Ores, 


The mining and trans- 


portation of the raw materials represent 


the first stage of a steel industry, and 
the production of pig iron represents 
the second Stave Pig iron, scrap, 


carbon, small quantities of manganese 


and possibly ferroallovs are melted to 


gether to make steel: in the final. or 


fourth Stave, ingot stee] 


becomes hin 
ished steel] 1 Casting, forging, or rolling. 


In operation of blast 


furnaces or 


rotary kilns, the ore supplies the iron, 


thre coke or coal ts thre 


heat 
and carbon, and the means of reducing 


source of 


Iron Oni to metally iron, and linn 
stone combines with such IMmpurities 
as sihea, aluminum and acid materials 
to form slag. Foundries require iron 
ores that can be handled easil and 
economically in the blast furnaces and 
coal that can by reece Into strong COk« 
Neither Japan nor areas in the imme 
diate vicinity of Japan are so far known 
tO possess large, accessible. and economi 
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cal deposits of either coking coal or iron, 
especially of the latter. 


IRON ORE 


Iron ores of the Far East are either 


low in iron and found in small deposits, 


technological difficulties 1 


or present 
smelting. The known high percentage 
iron ores are widely scattered, and their 
small size and distance from coking coal 
deposits makes them of limited valu 
with a few exceptions) for creation of 
their vicinity. 


reduction facilities in 


Therefore, under prevailing economic 
and technological conditions prior to 
the present war, an iron and steel wert 
produced only in parts of eastern Asia 
where the state provided suitable finan 
cial protection. Japan Soviet 
Russia the countries 
could afford such protection; and as a 
the 


developed in Russian Far East and in 


and 


were only that 


result iron and steel industry 
Japanese-occupied lands but not in the 
rest of the Far East. 

Lands accessible to Japan during the 
war have about 7.2 billion tons of known 
deposits of iron ore, containing about 3.1 
billion tons of metal, of which only 
about 5 per cent is located in the Japan- 
ese Islands. Distribution of ore reserves 
according to various regions is shown in 


Table IT. 


Extensive though the reserves may 
at first appear from Table Ph: closer 
examination will reveal that Japan 


proper, where the bulk of the smelting 
facilities are loc ated, has small de posits. 
If the blast furnaces and other reduction 
units in Japan proper were to depend 
solely on domestic iron ores and sands, 
at the 1936 annual consumption rate 
of 3 million tons of metallic iron, known 
reserves would be exhausted in 50 years; 
at the Four-Year Plan’s rate of 6 million 
tons the deposits would have lasted only 
25 years. Japanese political leaders, as 


well as Japanese businessmen, quit 
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aware of the situation, took several 


peacetime steps to conserve iron re- 


sources. Among these may be listed: 
1. The domestic iron ore deposits wer 
exploited only to a limited extent: thu 

in 1936, of the known 75 deposit ibout 

60 were in a state of conservation In 


the same year the domestic ore 


corresponded to $63,000 ton ot 


output 
metallic 
2,415,000 ton 

2. In order to save fuel, as well as iron ore, 


iron, whereas lmports were 


Japanese industry made considerable 
use of scrap iron in the manufacture of 
steel. Serap imports totalled 489,000 
tons in 1930, 1,013,000 tons in 1933, 


1,692,000 tons in 1935, 2,420,000 tons in 
1937 and 2,555,000 tons in 1939 


3 The metallurgical poli v of the govern 
ment called for creation of a national 
stockpile. The reserve, amounting to 
the equivalent of 1,100,000 tons of 
metallic iron in 1931, increased to 





2,500,000 tons in 1936, and was about 
2,200,000 tons at the beginning of 1941 
In addition to the iron ore stor k pile 
a considerable amount of scrap steel wa 
put aside for emergency us See Tablk 
1] 
TABLE II 
UTILIZAl IR Ry kK IN For RI J 
( ROLLE Xp i I k I 
Metric T 
Ore Reser Metallic Ih 
Jay oper 415,000,000 157,000,000 
Kore 1,100,000,000 $60,000 000 
Formosa 10,000,000 5,000,000 
Manchuria 3,100,000,900 = 1,290,000,000 
Northern Ch 125,000,000 127,000,000 
Central China 100,000,000 50,000,000 
5 hern ( 1 Hainar 15,000,000 % 000,000 
hir 6% ,000 000 $5,000,000 
§0,000, 000 40,000,000 
sO 25,000,000 14,000,000 
Dutch East Indic 1,050,000,000 § 21,000,000 
Pp pine Island 1,010,000, 000 476,000,000 
Tot 7,168 ,000,000 3,094,000, 000 
puree T he bove figures are obt j dd f 
eserve the individual known deposits in the particular 
irea since various types Of ores vary | nm 
content, in order to establish a uniform ba compar t 
content of the ores will be used as a unit One 
metal content sequal to one t t | 
fopted ‘ 
(of 157 million tons of metallic iron 


given as total reserve for Japan proper, 
58 million tons are contact metasomatt 
and chemical precipitation deposits, 59 
million iron sands, 9 million iron pyrites, 
and 31 


posits 


million nickelferous iron. ce 


(See Map | Table IV.) 


and 
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Ty 
hey fl 
I \ 1d 
1931 1,389 
1932 1,806 41 
1933 » 492 686 
1934 3,036 544 
1935 387 351 
1936 $489 102 
1937 4,509 1,020 
1938 $.821 312 
1939 5 1 970 
1940 3,682 79 
1941 4,468 1,244 
1942 $099 469 
1943 1,43; 1,66 
1944 149 ORR 
Source: ¢ ! 1 I I { 
Japa li | , i I (°.18 ( 0 


The Japanese iron reserves are relatively 
insignificant in comparison with those of 
other iron and steel producing countries. 


kor 


credited 


instance, the United States is 


with high-grade deposits of 
1.9 billion tons and 20.5 billion tons of 
and England 
$ billion and 14 billion 
respectively of both rich and poor iron 
the ©. S. 

Charles 
Parker, Steel in Action, 1943, pp. 94-95 
United States Tariff 
Steel, 1946, 


France and Eng 


lower grades, and Frances 


have reserves of 


ores according to figures for 


obtained from data given by 


and also from the 


Commission, Jron and 


p. 78. The figures for 
land 
die Eisen und Stahlindustrie for 


All of the above 


metal content 


are from Statistisches Jahrbuch fur 
1937. 


figures are in terms of 


Most of the iron or produ ed between 


1925 and 1945 in Japan proper was 
obtained from the Kamaishi Mine in 
Iwate and the Kutchan Mine in Hok- 


kaido. In this period, with exception 
of 1944, combined annual output of the 
the 


duced by all other mine 


mines exceeded annual 


total pro 
s: and from 1925 
to 1938 their average annual production 


was about ten times that of other mines 
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Il 
PIN J Pi kr. 1935-1944 
M ' I 
() 
kt \ 1 
4,195,000 
4,362,000 1,167,000 
4,151,000 211,000 
+,228,000 77,000 
4.952.000 176,000 
$812,000 140,000 
605 000 1,207,000 
1,399,000 1,206,000 
492,000 607 OOO 
672,000 120,000 
ri “ ] / f Bombing on 


The Kamaishi mine has produced more 
than 300,000 tons of magnetite per year 
1944. 


at Kamaishi is about 


between 1935 and The ore body 
3 miles long and 


Ay ailable 


million 


1 mile wide. reserves now 


amount to 42 million 


tons, 12 
of which are of 50-60 per cent and the 
remainder below 40 per cent and high 
in silica. Kutchan mine is one of the 


more important bog iron beds scattered 


about Iburi county of Hokkaido. The 
beds of limonite are 6-15 feet in thick 
ness, and are of very high moisture 
content. 

Iron mines other than Kamaishi and 


Tburt deposits are generally considered 


submarginal and most of them 


were 
brought means of 
1938-1945. 


Inadequate reserves, badly mixed grades 


into production by 
subsidy payments during 
of ore, location in mountainous terrain 
with associated transportation difficulties 
are factors responsible for high cost of 


production. It was cheaper to import, 


Malaya, 


the majority of domestic 


even from such distances as 


than to mine 
deposits. 


Besides 


Japan has considerably larger deposits 


regular iron ore deposits, 
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an ane ient 


bea h ol 


Tec toni 


of iron sands. The 


ocean, elevated by movement, 


vields the deposits. Iron sands were 


formed from disintegration and erosion 


of granite, diorite and basic volcan 


rocks by water. Iron sands derived 


from diorite and voleanic rocks are 


mixed with titanium, and their quality 


is inferior to that from granite. Titani 
makes 


um is objectionable because it 


the ore refractory and derives much of 


the iron into the slag 


( Ve , [ 
i R 
Pp 
zuc 
5 k 
be kaw 
H 
6 Z K 
c 
M M 
I 3 < 
10. ¥ 
11 7 
' 
1 
] 
Chen / 
‘2 
5. 
1G I ok 
1x c 
p) Dp 
19. 
0. I 
1 Hi 
j 
nf ¢ De 
4. 
< uw 
it, Me 
Hf 
9 
keelifer Dp 
sy) 
1 # 
() 
+ 4 4 





(GEOGRAPHY 


The most important of the iron sand 


deposits is located at Kuyji in Iwate, 
where iron sand deposits lie within 6 
miles of the sea, at clevations from 500 
to 1,000 feet, and extend for about 15 


hills. 


about 


miles along the foot of the higher 


The 
1000 


greatest known width= 1s 
feet 


minable ore is about 


and the average depth of 


10 feet, though in 


places the sands Carry a substantial 


amount. of to depths of 75 feet. 


‘| he 


Won 


beds ware 10 30) feet bye low the Sut 


Iw 12,000,000 0 60 

$0,000 OOO sO 40 
I ‘ 10,000 000 10 40 
(, 00 000 0 
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face, therefore suitable to open cut 


methods ot mining, A detailed de- 


scription of Kuji iron sand deposits 
lames W. Neill ‘‘ Making 
Beach Sands in 


Engineering and Mining Journal, kebru 


is given by 
iron) From Japan,” 
arv 5, 1927, pp. 243-245.) The sands 
contain magnetite and limonite particles 
and iron content ranges from 23 per cent 
to 60 per cent iron. Maegnetite carries 
about 14 per cent and limonite about 


2.5 per cent titanium dioxide. The 
deposits also carry about 0.2 per cent 


vanadium and a. still smaller amount 


Other deposits of iron sands are found 
Naaral in 


northeast of Tokyo: 


at kunkawan in Hokkaido; 
( hiba Prefecture, 


at Tanevashima Island of Kogoshima 
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hiGure 4 Iron) Mine in Japan Ot the 
HWihan known iron ce posit ol Japan, about i) 
in number, the Kamaishi Mine in Iwate and 
the Kutchan Mine in Hokkaido have exceeded 


in production the annual total of all other mune 


from 1925 to 1938 their average annual produc 
tion was about ten times that of other mune 

The Kamaishi Mine in which the ore body is 
about three miles long and one mile wide, pro 
duced more than 400,000 tons of magnetite 


per year between 1945 and 1944; and its avatlable 


reserve now amount to 42 millon tons, 12 
million of which are high grade, and the remain 
der low yvrade and high in silica Kutchan Mune 
\ one of the more inportant boy iron bed 


cattered about Tburt County of Hokkaido 
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Prefecture, southern Kyushu; and in a 
large area extending from the northern 
part of the Hiroshima Prefecture into 
the Prefectures of Shimane and Tottori 
(see Map EPP. All above listed iron 
sand deposits have been utilized during 
the war by methods varying from 
mechanical digging to hand pric king of 
metal lumps by women and children. 
lor modern practice the deposits present 
two technical problems concentration 
of the ore and climination of titanium 
which have not vet been satisfactorily 
solved. The 1944 production ol iron 
sand was estimated to be about 378,000 
tons of 60 per cent concentrates. 
Application of the Steurzilberg process 
to the residue of pyrites after sulphuric 


cl icl has been 


extracted yields tron 
suitable for blast and rotary furnace use. 
Pyrite scattered over the 
Of the 15 tron 


pyrite mines in Japan, five produce ovet 


deposits are 
main island of Honshu. 
75 per cent of the iron pyrites. They are 
Yanahara mine in Okayama, Matsuo 
mine in Iwate, Besshi mine in Ehime, 
Hitachi mine inp Ibaraki and Takara 


mine in’ Yamanashi. Their deliveries 
of pyrite sinters amounted to 703,000 
tons in 1943 and 340,000 tons in 1944, 
reduced by U.S. bombing 

Krom 1937 to 1945, the Japanese 


mined submarginal mickeliferous iron 


ore to alleviate 


shortage of nickel. 
Ores used were nickel-bearing serpentine 
and residual clays derived from set 
pontine Phe ores contained 0.3 0.6 per 
cent nickel and 20°36 per cent iron, 


Clay deposits contained higher per 
centages of nickel and iron than. set 
per tine The ore was converted in 
rotary kilns to nickel-bearing pig iron 
containing 2 per cent nickel which in 
turn was fabricated into nickel alloy 
stecl in electric furnace \bout 95 per 
cent of the ore came from 5 mines 

The largest known ore reserves are 


located at Ovevama inp the northern 
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Wakasa, in 
’ 


Fukui Prefecture on a small peninsula 


part of Kyoto Prefecture: 


projecting into the Sea of Japan; and 


Ryuten, in Okayama. Each one of the 
deposits contains more than six million 
Other 


located at Kamogawa, 


sizable 
Chiba Prefecture; 
Prefecture; 


tons of ore. reserves are 
Omukai, 
Hakusan, Oita 
Shizuke, 


Urakawa, Shizuoka 


Yamaguchi Prefecture; 


Prefecture; and Miyagawa, 
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FIGURE 2.—Iron Sand Deposits in Japan 
The most important of the iron sand deposits 
is located at Kuji in Iwate at elevations from 
500 to 1000 and within six miles of the sea. The 
deposit is fifteen miles in length, with a widest 
section of 4000 feet, and average depth ot 
minable ore about 10 feet; the beds are 10-30 
feet below the surface permitting strip-mining 


Miwa, all in Nag Prefecture. 
Production of nickeliferous ores is shown 


in Table V. 


Recovery of 


and ano 


iron and nickel from 


serpentine and clays was expensive and 
continued only so long as the Japanese 
government subsidized production. At 
present none of the mines is worked. 

that iron deposits of 


It is evident 


Japan proper are entirely inadequate 
and 


little 


large-scale iron 


Since 
that any 


be 


for maintenance 
steel industry. there is 


likelihood 


reserves 


large additional 


will 





discovered in the 
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Japanese islands in the near futur 


’ 


necessity, as in the past, will forces thi 
Japanese to look elsewhere for iron. 
always imported — larg 


Japan has 


amounts of iron ore, pig iron and iron 
scrap. Although 
had to 
water transportation mad 
Cost of high grack 
Malaya or the 


Philippines was less than that of most 
Statement 


distances the iron 


ores travel were great, cheap 
Inexpensivi 
shipments possible. 
iron ore delivered from 
ore produced within Japan; 
Bain in the 7rans-Pacific, 


1947) 


production of iron 


by Foster 
August 12, 


peacetime 


Tokyo, therefor: C 
domestic 
ores was small and Japan relied heavily 


Table V1). 


In spite of substantial increase in domes- 


on foreign ores (as seen from 
during the war, 
than half 
the ore needs of Japanese blast furnaces 
1943. 


during 1936-1945 in terms of percentages 


tic iron production 


foreign ores provided more 
Iron ore of supply 


until source 


was as follows: 


China 30) , 
Malaya ».1% 
Philippines 8.2% 
Home Productior 6.14 
Kore 59 
Manchuria > 

Other ip ) 


1914, 


cent of her 


Prior to Japan obtained over 


90 per imports of iron ore 


from China. twenties and 


thirties British 


During the 
Malaya, 
Philippines had become important sour 
Shortage of 


Korea and the 


ces of supply. shipping 


prevented importation of iron from 
Malaya and the Philippines during 
1941-1944. To offset the situation the 


Japanese increased domestic production 
of iron ores, and relied on importation 
from China and Korea. 


A factor determining size of the future 


iron and steel capacity of Japan will, no 


doubt, be availability of iron or 


Domestic reserves can provide ores 


containing 1 million tons of metallie 


iron annually, not sufficient to satisfy 
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rABLE \ 

Py I NICKELIFER Oy IN JA . 
PHeir NICKEL AND Ir ( TEN 1937-1945 
Mi ic T 
j ; l ? Vickel lror 

Mir Conte? Conte» 
1937 $5,984 102 5,100 
1938 45,440 136 6,800 
1939 139,02¢ 657 32.850 
1940 150,056 750 37,500 
1941 378,924 1,664 83,200 
1942 65,151 1,435 71,750 
1943 390,869 247 112.350 
1944 $28,284 2,527 126,350 
1945 (5 158,282 RRO 44.400 
S r Mir r ( 1 Ind I Jap 


Bure 1u f Mines 


normal Japanese needs. Possibilities 


of importing ores from abroad will be 


limited. To conserve her iron ore re- 


serve, China will) probably prohibit 
iron exports. A very large part of 
Korean deposits are of low grade and 


therefore 
In the 


not suitable for peacetime use. 


Malava_ the 


Australians com- 


Philippines and 
Japanese may find the 
peting, who are beginning to show keen 
iron ore 


interest in deposits of the 


Pacific area. It that iron 


Indo-China and the East 


is possible 
deposits ot 


Indies may be developed for export to 


Japan, but this will take time and 
capital. Taking all the above into 
consideration one would be safe in 


assuming that the iron 


content of the 


ores available for Japanese Importation 


will not be more than 1 million tons in 
the near future. 
COAL AND COKE 


oal reserves of Japan belong mostly 
to the Tertiary period, far younger than 
the coal deposits of Europe and the East- 
ern United States. Japanese coals, for 


the most part bituminous, usually con 


tain exc SsIve iWmpur it ie S. volatile matter, 


and ash; and they lack binding power. 
With exception of coals coming from 
Yubart Mine in Hokkaido and Futase 
Mine in Fukuoka, Japanese coals are 
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not suitable for making metallurgical 


coke. Domestic coking 


coal production, 


amounting to 1.5 million 


tons, 75 per 


Yubari, 


re of require- 


cent of which came 


from 
far from sufficient to take ca 


blast 


coal for 


Was 


ments ol 


Japanese furnaces; and 


one ton of coking ton of 


every 
pig iron produced was imported during 
1940-1943 


Commander for the 


According to 
Allied 


Supreme 
Powers, 


Summation of Non-Military Activities in 
Japan, No. 1, Sept.-Oct. 1945, p. 61, 
Japanese coking coal imports during 


1940-1944 have been as follows: 

1940 3,315,000 metric tons 
1941 3,417,000 metric tons 
1942 4,025,000 metric tons 
1943 ? 939 000 metric tons 
1944 1,435,000 metric tons 
Almost all imports of coal came from 
North China, mainly from Kaiping 
mines northeast of Tientsin. When 


mixed with Japanese coal, coking coals 


of North China produce coke that is 


technically satisfactory, though inferior 
United States. The 
cokes was 


1.5—-1.7 


to that used in the 


disadvantage of the 


high 


main 


their cost, since it takes 
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FIGURE 3 Coal Deposits of 
coals of Japan are found 
deposits, are for the 

usually contain 


matter, and ash, 


Japan The 
almost solely in Tertiary 
most part 


CACESSIVE 


bituminous, 
impurities, volatile 
and lack binding power. The 
uitable for making metallurgical 
, except from the Yubari Mine in Hokkaido, 
and the Futase Mine in Fukuoka 


coals are not 


4 oke 
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FABLE VI 


PRODUCTION AND IMPORTATION OF SOME OF THE RAW MATERIALS OF JAPANESE STEEL INDUSTRY, 


1934-1944 


(Quantities in Thousands of Metric Tons) 


Items 1934 1935 1936 193 
Iron Ore:* 
Total Production 215 260 3090 206 
Total Imports 1,399 2,185 2,415 2,554 

Korea 90 121 121 151 

Manchuria 2 1 

China 495 ie 751 358 

Philippines 4 175 342 362 

Malaya 760 929 1,066 1,029 

Others 48 203 135 653 
Total Iron Ore Supply 1,610 > 441 2,724 » 850 
Production Supply Ratio 13.4% 10.7% 11.3% 10.4% 

Iron Sand* 1 3 ; 

Pyrite Sinters* 

Nickeliferous Iron* 5 
Total Iron Supply 1,611 2,444 726 Nol 
Pig Iron: 

Pig Iron Production 1,728 1,865 1,972 

Pig Iron Imports 777 1,093 1.0905 1.131 

Manchuria 409 383 271 13 
Korea 164 131 123 135 
Others 205 579 701 793 
Total Supply 2,505 2,958 3.006 3,383 
Sponge Iron Production 
Scrap: 
Domestic Scrap 1,669 1,781 1,942 ? 094 
Purchased 1,100 1,100 1,100 1,100 

Self-generated 569 681 842 1.894 

Imports 1,413 1,692 1,49 > 420 

Total Supply 3,082 3.473 3,439 5.414 

Consumption 2,538 3,122 3,33 1.394 

Balance 544 35] 107 1.020 
Steel Ingot Producti 3,844 4.703 5 217 ON 


*The figures for iron ore, iron sand 
Source: Compiled from data supp 
Year Books. 


, pyrite sinters, nickeliferous iron are in terms of their iron content 
lied by Japanese Bureau of Mines, Iron and Steel C« 





tons of coal to produce one ton of coke 
in Japanese coke ovens. Furthermore, 
due to the high ash content of the coke, 
despite the use of high grade imported 
ores, coke consumption per ton of pig 
iron was somewhat larger than that of 
the United States. 

Quality of Japanese coals used in the 
iron and steel industry, other than for 
blast furnace operation, was satisfactory. 
Although Japan experienced a severe coal 
the 1937-1945 
period, the iron and steel industry, being 


shortage during war 
on the preferential list, always obtained 
a sufficient supply. 

Charcoal is one of the most important 
sources of carbon added to molten steel 
The 


large household consumption of charcoal 


to increase its carbon content. 


and its high price are factors limiting its 
use in the production of pig iron. 
Consumption of coal in the iron and 


steel industry reached about 13.7 million 


tons a vear in 1943 when the industry 
was utilizing 50-60 per cent of its 
installed capacity (see Table VII). 


A 90 


would have required 23 


per cent utilization of facilities 


million tons 
of coal, 13 million for coke and 10 million 
for fuel, which would have been impos- 
sible to supply. 

In our discussion of the Japanese iron 
ore supply we have found that the metal 
content of ironores that may be available 
in the near future for Japanese use will 
be about 2.0 million tons, the equivalent 
of 3.8 million tons of iron ore. To smelt 


the ore the Japanese will need about 4.7 


IRON AND STEEL INDUSTRY IN JAPAN 115 


rABLE V1—Continued 


PRODUCTION AND IMPORTATION OF SOME OF THE RAW MATERIALS OF JAPANESE STEEL INDUSTRY, 1934-1944 


Quantities in Thousands of Metric Tons) 





1938 1939 1940 1941 1942 1943 1944 
t04 i 557 745 1,179 1,459 1,911 
1,906 2,928 3,052 3,015 2,911 2,147 044 
184 200 220 380 339 120 329 
) 7 28 31 37 5 
88 411 705 1,529 2,424 1,920 595 
556 712 754 300 17 76 14 
1,008 1,220 1,286 752 57 27 
O8 378 59 23 37 4 
2,270 3,375 3,009 3,700 4,0¢0 3,006 2,855 
16.0% 13.2% 15.4% 19.8% 29.0% 45.3% 66.9% 
33 24 63 110 173 201 227 
422 204 
33 38 8&3 72 112 126 
2,310 3,432 3710 3,953 4.335 4,341 3,412 
? 4h 3.008 3,417 1,088 1,306 3,813 2,713 
1.072 027 ¥54 784 978 1.134 042 
210 352 431 553 715 681 586 
215 221 164 133 133 270 245 
647 352 259 93 30 183 112 
3,539 3,995 4.271 5 872 5 184 4.947 3,655 
l 11 26 17 g/ ON 
3,219 3.07 » 935 3,040 3,309 3,588 3, O83 
1.100 890 871 1,022 1,251 1,292 1,317 
2,199 2,185 ’ 064 2,018 2,118 2,296 1,766 
1.355 > 55 1,391 203 39 25 74 
15 5.630 1.376 3,242 3,408 3,613 3,157 
1,26 1.600 1,405 4,487 C7ia § 275 4,195 
3/2 970 ry 1,244 1,369 1,662 98S 
6,461 6.6093 6.4855 6 N37 7 009 i &21 5,911 
The figures ré sand s, nickeliterous iron are in terms heir n conten 
Source: ¢ led 1 it Japanese Bureau ot Mines, Iron and Steel ¢ ol Association, Japan-Manchoukue 
wv Book 


million tons of coking coal. As indicated became the world’s largest importer of 
above, normal coking coal production — scrap as well as pig iron. 
is 1.5 million tons. Assuming that satis- Until 1940 the Japanese steel industry 
factory coke is obtainable by 50-50 used an exceptionally high proportion 
mixture of Japanese non-coking coals of scrap in manufacturing steel. Be- 
and imported coals, respectively, need tween 1930 and 1939 imports of scrap 
for imported coals will be about 1.6 iron increased by approximately 500 per 
million tons. The amount could be cent. In some steel, scrap constituted 
obtained from Kailan mines of Northern 70) per cent of the raw materials. 
China and from the Russian island of Between 1933 and 1939 the United 
Sakhalin. States provided annually more than 
half of the Japanese import of scrap 


) 


and in 1939 about 80 per cent of scrap 


SCRAP TRON AND P1G IRON 


imports came from the United States. 
As result of scarcity of iron ore and In January, 1940, the commercial 
metallurgical coking coal, the Japanese’ treaty between the United States and 
steel industry made use of imported Japan expired; and in October, President 
scrap and pig iron in the manufacture Roosevelt placed an embargo on export 
of steel. During the thirties Japan of scrap to Japan. Japan was already 
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cut off from her European sources of 


scrap. Since domestic supply of scrap 


(Table VI), and since 
neighboring Asiatic 


was inadequate 
countries are small 
consumers of iron and steel and there- 
fore small producers of scrap iron, re- 
strictions were imposed on the use of 
limit of 60 
1940. 


As the stockpiles of scrap dwindled, the 


scrap. First, a maximum 


per cent scrap was established in 


ratio of scrap to ingot steel was further 
1944 for 
ingot steel 44 parts of scrap and 56 parts 
used. If the 
steel capacity is to be fully utilized, 


reduced. In every ton of 


of pig iron was present 


domestic scrap supply of 3.0 million 


4 
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FIGURE 4 Location of Iron and Steel Indus 
try. Like concentration of the 
capacity in the 
the iron and steel indus try of 


high degree of 


productive 
integrated firms, 
Japan represent 
concentration, highest 
in blast furnaces and progressively less as the 
product through various subsequent 
stages of production. Location of blast furnaces 
has been determined primarily b 
to raw materials and market 
location of 


largely bi 


f 


hands of a ew 
georrtT: aphi if 
passes 
accessibilit' 


st total cost; 
determined 


at lowe 

ks ha been 
location of blast 
mies effected in bringing 
together. Japanese 
concentrated in five areas: (1 
kaido, (2 Northern Honshu, 3 
Yokohama, 4) Osal Kobe 
Northern Kyushu 


steel work 
furnaces and econo 
the two 
steel 

Southern 


operations 
industry is 
Hok- 
Tok. Oo 


Hirohata, and ) 


iron and 


tons would be sufficient to provide a 


scrap to pig iron ratio of only 20 to 80. 


Japanese imports of pig iron reached 


a million tons in 1935 and maintained 
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the high position until 1944. In 1935 


Japan’s imports of pig iron were equal 


to the combined imports of the ten next 
largest importers. Japan’s position as 


chief importer of pig iron in the world 


was due to increase in scrap prices 
beginning with 1936 and also to the 
fact that no large size merchant blast 


furnaces existed in Japan. Producers of 
pig iron utilized their entire production 
for steel making, so no pig iron went 
into the market and therefore those steel 
companies which did not operate blast 


furnaces had cither to purchase 


scrap 
or import pig iron. 
Manchuria has maintained a_ high 


position among the exporters of pig iron 
to Japan (Table V1) 


smaller, but reliable source of imported 


Korea has been a 
pig iron. British India has supplied 

varying from 150-400,000 tons 
1930-1939. The Soviet | 


an important supplier only in 


amount 
during nion 
became 


1935 and 1936, but has since disappeared 


from the Japanese market. The United 
States exports of pig iron to Japan, 
insignificant in the early thirties, sud- 


denly assumed outstanding 
in 1937 and 1938, 


previous status in 1939. 


importance 
only to revert to thei 
1940 
14, pig iron other than that imported 


During 


from Manchuria and Korea came from 


North China, thanks to Japanese efforts 


at building and repairing blast furnaces 
(hina. 
Future supply of pig iron imports 


depends on ability of the Chinese and 
the Koreans to rejuvenate 
blast 


countries. It is 
that 


and operat 


Japanese-built furnaces in’ their 


knowledge 
China, Man 


not Presse 


common 
industrialization of 


churia and Korea has prog 


to such a point as to make use of all 


pig iron that could be produced there. 


Hopes of obtaining pig iron from other 


former exporters such as British India, 
Soviet Russia and the United States 
in the near future are negligible, since 
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all three have ample domestic use for 
their pig iron and may have an even 


greater demand in the future. 


Ff ERRO-ALLOYS 


The ferro-alloy industry has developed 
rapidly during the fifteen-year period 
1930-1944, particularly from 
1935 to 1940 (Table VITI). 


between 


The annual 


capacity of the ferro-alloy plants in- 
creased 1,000 per cent between 1931 
and 1945. The capacity in 1931 was 


less than 20,000 tons. 

During the war Japan imported only 
a small part of the ores and ore concen- 
trates required for the production of 
ferro-allovs; domestic reserves of man- 
chrome, 


although 


yanese, tungsten, 


of 


vanadium, 
of 
there 


nickel, low grade, 


are 


considerable size. 


Furthermore, 
are deposits of exportable size of various 


alloy 111 tals in 


Korea and China, and 
were obtained from them. 


A new of 


developed during the war in Japan, as 


series alloy steels was 


well as in other countries, to conserve 
supplies of critical alloys. The steels 
contain relatively little allov; yet in 


many applications they are as service- 


rABI 
CONSUMPTION OF COAL IN JAPAN P 
FiscaL YEA 
IN THOUSAND 
193 1936 1937 1938 
| c 
Kar 
Kore 
Manchur 
hort 
North (¢ 1 
Indo China, ete 
Impor coking coal 
( 1 | y 129 6,039 / GSO 
| ‘ 4.130 4,339 4.941 5.573 
bor tue 1,129 1,790 1,698 2,413 
< ( I Ltr { S. Strategic Bombing Survey 
ppendix Tal C-43, C-44, C-4 
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able as higher alloy steels for which they 
have been substituted. It appears that 
possibilities of further development in 
this field have not yet been fully ex- 
ploited. 


‘TECHNOLOG\ 


It is not the purpose of this paper to 
discuss well known methods of making 
pig iron and steel; however, something 
should be said about some of the unique 
technical processes in Japan. Because 
most of the iron deposits of Japan and 
its former and 


pe SSESSI( ms ¢ of Ke rea 


Manchuria low 


are because 


the 


grade, 


smelting rise with 


costs 
of 
in the ore, and because Japan, Korea 
Manchuria 


smelting fuels, Japanese scientists paid 


rapidly 


amount 


slag-forming constituents 


and 


are short in suitable 


much attention to beneficiation of iron 


ores. concentration 


Heavy solution 
and magnetic concentration techniques 
were devised in Japan, and European 
processes were adapted to Japanese ores. 

Perhaps the most commonly used iron 
beneficiation method employed in Japan 
of 


Basset and German Krupp-Renn_ proc- 


is based on a modification French 


Vil 
ER BY IRON AND S t IND RY 
1934-1944 
Metric Ton 
1939 1940 1041 1942 1943 19044 
9 28 10,123 0.585 ¥ 748 6,029 3135 
2,542 3,328 3,310 2,198 1,650 807 
1,011 1,467 1,078 910 496 252 
848 773 687 642 414 561 
255 263 49 175 5 
3,042 3,800 4,120 4,539 3,389 1,515 
587 492 $51 284 75 
3,315 3,417 4,025 2,939 1,435 
10,057 11,439 13,171 13,315 13,702 11,241 
6,718 7,997 8.972 8.424 7,938 6,190 
3,339 3,442 4,199 4,891 5.764 5,051 
, The Effects of Strategic Bombing on Jape Wa rom 
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esses. Pulverized low grade iron, iron 
sand or iron pyrite is placed in rotary 
kilns with lime and fuel. Reduced iron 


comes out in 


the form of rice-sized 
They are called luppe and are 
removed from dross by magnetic separa- 
tors. 


grains. 


The luppe contain as high as 96 
per cent iron, 0.7—1.50 per cent carbon, 
0.02—0.1 per cent sulphur and 0.07—0.2 
per cent phosphorous. There are several 
variations of the basic process. In one 


variation high current is 
applied to the mixture, to reduce the 


amount of 


frequency 
fuel required from about 
2,500 Ibs. of anthracite or charcoal to 
only about 900 Ibs. per ton of concen- 
trated iron produced. Electricity con- 
sumption per ton is high, however, about 
2,600 kwh Another 
variation which produces sponge iron 
and the 
was practiced by Asano Cement Com- 
pany between 1940 and 1945. 
cement The 


tained is quite free from sulphur (thanks 


being required. 


cement clinker at same time 


Ordinary 


kilns are used. iron ob- 
to the high lime composition of the slag) 
containing only 0.01 per cent. 


The 


may produce either concentrated iron 


rotary kiln reductions of iron 
for further smelting in the blast furnaces 
be 


Any kind of fuel varying 
from low grade coal to charcoal and gas 


or sponge iron which can used in 


steel furnaces. 
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can be used and there is no necessity 
for scarce metallurgical coke. The 
rotary furnaces cost less to build than 
the blast furnaces. In spite of such 


advantages of the sponge iron process 


over the conventional method, it has 
the following limitations: 
1. The product is not uniform; 
2. The high-frequency process, which pro 
duces a higher quality sponge iron, 


requires about 2,600 kwh per ton of iron 
produced ; 


3. About 30 per cent ol the iron in the ort 
cannot be recovered. 


Japanese rotary kiln sponge iron  be- 


comes and 


costly under 


impractical 
present technical methods for peacetime 
use. 

During the war, sponge iron was also 
made in brick kilns. By the method iron 
ore dust was mixed with lime, coal or 
coke, placed in fire-clay containers, and 
heated in brick kilns to a temperature 
of 1,250° C. for 24 to 30 hours. The 
produce was used as melting stock for 
making. 


steel The process proved to 


be economically unsuccessful and only 


10,000 


about tons ‘of iron has 


sponge 


been made by this method. 


STRUCTURE OF THE IRON AND 


STEEL INDUSTRY 


Various functions of the Japanese iron 


and steel industry tend to explain the 


TABLE VIII 
PRODUCTION OF FERRO-ALLOY IN JAPAN Proper, 1935-1944 
IN Metric Tons 
lien 1935 1936 1937 1934 1939 1940 194] 1942 1943 1944 
Ferro- Manganese 34.922 54,080 66,927 | 61,456 70,728 | 51,323 | 71,354 55,283 $4,533 
Ferro-Silicon- Manganese 3,774 4.352 S307 6,286 10,440 7,230 | 16,855 7,864 12,655 
Ferro-Silicon 13.571 15,313 11,632 20,513 30,035 36,877 33,388 25,741 4,491 30,578 
Ferro-Chromiur 4,078 6,424 8.597 | 15,141 13,966 | 14,716 | 21,222 | 21,664 31.382 19.998 
Ferro-Tungster 272 447 R04 1,479 2,499 3.274 2.949 2.152 3216 1.567 
Ferro-Molybdenu 188 199 285 672 1,415 1,802 ORS 546 365 33 
Ferro-Vanadiun 31 45 578 708 32 533 322 } 
Ferro-Titaniun 13 25 46 160 213 125 117 43 
Ferro-Phosphorous 2,745 1,376 1,547 1,15 ) 
Source: The United States Strategic B« bing Survey, The Effects of Strategic Bombing on Japai War Kconomy, Aq 


pendix Table C-28, p. 120 
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structure of the industry. It is the task 


of the industry to: 


1. Reduce iron ore to pig iron or to sponge 
iron; 
Combine pig iron, sponge iron, 


scrap, 
and alloy materials into steel; and 


3. Shape the ingot steel into semi-finished 
and finished products. 


The companies which perform all the 


listed functions may be classified as 


integrated companies. Five Japanese 


concerns belong in this category : Nip- 
pon Seitetsu, Nippon Kokan, Naka- 
yama, Amagasaki, and Kokura. The 


largest of the concerns, Nippon Seitetsu, 
in addition to blast furnaces, steel works, 
rolling mills, forge shops, and foundries 


which are also owned bv the others, 


operates ore and coal mines and lime- 


stone quarries, and maintains ore car- 
riers. 
Companies making and rolling ingot 


steel but producing no pig or sponge 





FIGURE 5. 
Tokvo The 
from 
large unit of 


Interior of a rolling mill near 
plant is semi-mechanized as seen 
hand cooling of steel Application of a 
restricted capital is a 
common feature of Japanese industry 


labor to 


classified as 
1935, all the 


integrated companies other than Nippon 


iron. are 
Until 


semi-integrated. 


above-mentioned 


Seitetsu belonged to this class, not hav- 
built 


present, the 


ing vet their blast furnaces. At 


five large semi-integrated 
companies are Kawasaki Jukogyo, Kobe 
Seikosho, Sumitomo Metals, Japan Steel 


and Yamato. 
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The companies engaged in steel rolling 
may be classified as non-integrated and 
those which manufacture only pig iron 
and /or sponge iron or ingot steel may be 
classified as merchant furnaces. 

The number of companies and dis- 
tribution of capacity in each of the 
above-defined classes are 


Tables IX and X. 


Four important 


shown in 


facts emerge from 
Tables IX and X: (1) 


Integrated companies, dominate produc- 


an analysis of 
tion of pig iron; (2) Nippon Seitetsu, 
largest of the integrated companies is an 
important factor in the Japanese iron 
and steel picture; (3) Semi-integrated 
and merchant furnaces companies are 
important in production of steel ingot 
Merchant 


portant as pig iron producers. 


only: (4) furnaces are unim- 

Large scale operation of both com- 
pany and plant is a universal characteris- 
Inte- 
gration in the Japanese iron and steel 


tic of the iron and steel industry. 


industry conforms to world 


patterns. 
Economies that come from integration 
are largely savings incident to heating 
and moving the product in large masses, 
heat 


since large bodies maintain their 


more readily than small ones. 


LOCATION OF THE IRON AND 


STEEL INDUSTRY 


Concentration of the bulk of produc- 
tive capacity in the hands of a few in- 
tegrated firms is paralleled by high 
degree of ve ographic concentration in the 
iron and _ steel 


Map IV.) The 


tration is highest in blast furnaces and 


industry of Japan. 


geographic concen- 
becomes progressively less as the product 
passes through the various subsequent 
stages of production. Location of blast 
furnaces has been determined primarily 
by promise of accessibility to raw ma- 
total 
Since Japan lacks adequate sup- 


terials and market at the lowest 


cost. 


plies of both coking coal and iron, large 
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blast furnaces were built at tidewater, 
convenient for receiving imported sup- 
plies. Local raw materials such as coal, 
ores, limestone, and a large supply of 
water were also important factors in the 
location of the Japanese blast furnaces. 

Location of steel works has been deter- 
mined largely by location of blast fur- 
naces and economies effected in bringing 
the two operations together. Such econ- 
omies are result of (1) transforming pig 
iron into steel in the same plant without 
letting the iron by- 


uSsINg 


cool, (2) 
product gases from blast furnaces and 
coke 


transportation of pig iron. 


ovens, and (3) avoiding cost of 
Proximity 
to densely populated industrial areas 
has been important in locating steel 
mills not equipped with blast furnaces, 
because here their chief raw material, 
scrap, and markets for steel are found 
together. 

Making of rolled steel products is more 
widely scattered throughout Japan than 
is production of pig iron and steel. 

Merchant blast furnaces, sponge iron 
steel furnaces 


facilities, and merchant 


are also widely scattered, located in 


areas where ore, fuel and cheap power 
are found. 

The Japanese iron and steel industry 
is concentrated in five areas: 
Hokkaido, (2) 
3) Tokyo-Yokohama, 
Hirohata, (5) 


1) south- 
ern northern Honshu, 
4) Osaka-Kobe- 
Be- 


yond the five there are few sponge iron 


northern Kyushu. 
and steel furnaces, and their importance 
is negligible. Before turning to detailed 
consideration of each district, attention 
is called to Table XI, which presents in 
summary the present and past relative 
importance of each region, based upon 


its productive capacity of pig iron. 


SOUTHERN HOKKAIDO 


One of the 
more important iron and steel centers of 


Wanisht and Muroran. 


Japan is located in the Iburi prefecture 
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of Hokkaido, in and about the tidewater 


town of Muroran. There are two com- 
panies operating in the area, Nippon 
Seitetsu and Japan Steel. The first, an 
integrated company, owns and operates 
3,000 acres of iron ore properties in 
Iburi, iron sand properties in various 
parts of Hokkaido, limestone quarries 
in northern Honshu, blast furnaces, and 
The second, 


steel mills. semi-integrated 


company has a plant at Muroran manu- 
facturing steel and steel produc ts. 
Blast 


near 


furnaces of Nippon Seitetsu 


Muroran belong to two groups: 
old furnaces of two 225-ton and two 350- 
Wanishimachi; 
three 700-ton 
Nakamochi. The 


furnaces were designed to use southern 


ton daily capacity at 


and new furnaces” of 


capacity at nearby 





FIGURE 6,--A 
Sumitomo 


electric furnace in the 
plant, near Osaka. In 
steel producing countries 
relativel teel 


small 
Compan 

comparison to other 
Japan produce 


in electric furnace 


more ol it 
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Hokkaido’'s limonite ores, which contain 
45-—53 per cent iron, 0.05 per cent sulphur 
0.06 Since 


and per cent 


Hokkaido 


high amounts of moisture and in damp 


phosphorus. 


southern 


limonite contains 


weather absorbs additional amounts, it 


causes occasional trouble if used alone 


and for best results is mixed with 


im- 
ported ores from China and Korea. To 
the 


improve smelting 


Hokkaido 


prac ticed during the 


quality of the 
was) widely 


Normally, 


availabk . 


ores. sintering 
war. 
when imported ores were 
30 per cent of the ore entering the Hok- 
kaido blast furnaces was sintered, but 
1944 as 


sintered ore 


during cent 
There are 19 


with an 


much as 60° per 


was used 


Greenwalt machines annual 
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capacity of 920,000 tons and two Dwight 
and Lloyd machines with a 600,000 ton 
About 40 the 


total sintering capacity of Japan is in 


capacity. per cent of 
southern Hokkaido. 

Coking coal comes from Yubari mines 
in central Hokkaido and is cleaned and 
converted to coke at Wanishi. Although 
Yubari coals coke easily and have a low 
sulphur content, they are brittle and high 
in ash. With ore containing high mois- 
ture and coke containing much ash, it is 
readily seen that in spite of its easy 
reducibility, coke consumption per ton 
of pig iron would be relatively high. 

Steel-making equipment of Nippon 


Scitetsu in Hokkaido consists of five tilt- 
ing-type open hearths, each of 100,000- 


IX 
ROLLI Mitts in J nN, 1945 
Merric To 
Open-he Play Rollir Mi 
Ve f Lunn Primar Secondary 
Furnace Capacil Capac Capacity 
46 ’ 413,000 » 570,000 ? 000 000 
5 500,000 600,000 180,000 
10 587,000 600,000 380,000 
6 600,000 600,000 450,000 
120,000 
13 $60,000 400 000 300,000 
X $48,000 300,000 280,000 
1 105 000 132,000 238,000 
‘ 103 000 86,000 170,000 
5 72,000 62,000 
10 $50,000 
192,000 156,000 
9 76,000 116,000 180,000 
16 76,000 52,000 38,000 
1 110,000 60,000 
' 98,000 30,000 
3 90,000 180,000 61,000 
167,000 
1.794.000 
; 86,000 
j 72,000 
81,000 
$1 32.000 
193 426.000 » 000 6,500, 0006 
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TABLE X 
STRUCTURE OF JAPANESI IRON AND STEEL INDUSTRY BY PER CENT OF TOTAL CAPACITY OWNED BY INTEGRATEI 
SEMI-INTEGRATED, NON-INTEGRATED, AND MERCHANT FURNACE COMPANIES IN 1945 
CAPACITY FIGURES IN Metric Tons) 
Prima) 
D I Vumber of Pig Iron Pe Open-h rth Pe) } / 
eer of ule grattor Volling 
wa _— : Com pant Capacit Ce Capac Ce ae ( 
Capacil 
Integrated 5 5,518,000 95.4 5,288 000 Stu2 5,288,000 O85 
Nippon Seitetsu 1 4.707 000 81.4 4,100,000 2 4,370,000 56.6 
Semi-integrated 5 1,367,000 18.4 640,000 &.3 
Non-integrated 22 1,794,000 23.2 
Merchant furnaces* 17 268 000 4.6 771,000 10.4 
Total 49 5,786,000 100.0 7,426,000 100.0 7,722,000 100.0 
*Merchant furnaces include erchant blast furnaces, steel furnaces, and sponge iron facilitie 
ton annual capacity, one blooming mill, trated and then = shipped to special 


one continuous-bar mill, and one wire 


rod mill. Part of the = steel-making 
installations were damaged as result of 
military action in 1945. The principal 


products were billets, wire rod, wire 
and pig iron. 

Pig iron produ ed in excess of require- 
ments for making steel in Nippon Seitet- 
su works was sold to the Japan Steel 
Works in Muroran. They have 16 
open-hearths with total yearly capacity 
of 276,000 tons. 

If Japan is to depend entirely on her 
domestic coal and iron supply, the 


Wanishi-Muroran 


leading position because they are the 


units will assume a 


only Japanese iron and steel units with 


access to domesti reserves of both 
commercial size ¢ oking coal and iron Ore. 
The present size of the plant capacity, 
however, is too great for raw materials 
sufficient for a 


500,000 


available, which = are 


yearly production of tons of 


pig iron and 700,000 tons of steel ingot, 


and 600,000 tons of primary rolled 
products. 
NORTHERN HONSHU 
Kuji iron sand deposits, which have 


been discussed under the heading of 


“Tron Ore,”’ are located in northeastern 


Honshu. The iron sands are concen 


furnaces where they are converted into a 
product containing 72-80 per cent iron, 


varying quantities of titanium, silicon, 


lime, manganese and 0.2-9.4 per cent 
vanadium. Iron sand smelting furnaces 
owned by Japan Tron Sand Steel In- 
dustries Company are located at Hachi- 
nohe in the prefecture of Aomori. The 
facilities have a total capacity of about 
100,000 tons of sponge iron a year. The 
1944 production of sponge iron at Hachi 


26,434 


iron is used in open hearths as a scrap 


nohe was only tons. Sponge 


substitute or is treated in electric fur 


naces for making vanadium steels. 
The 


town of the same name in Iwate 


Kamaisht. Kamaishi plant is 


near the 


Prefecture, only a few miles from. the 
Pacific Ocean. The facilities in 1944 
included 7 Greenwalt and 2) Dwight 
and Lloyd sintering machines with a 


total annual capacity of 112,000 tons; 


one 350-ton, one 600-ton, and one 700- 


ton blast furnaces; 10 open-hearth fur 


naces: 3 electric furnaces; 1) blooming 


mull: 6 rolling mills, and miscellaneous 


equipment. Principal products were 
pig iron, ingot and semi-finished steel. 
About 60 per cent of the sintering plant, 
10 per cent of the blast furnace capacity, 
50 per cent of the open-hearth capacity, 


and 70 per cent of the rolling capacity 
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1945. Part of the 


damage has been repaired. 


were damaged in 


The Kamaishi works are owned by 
the Nippon Seitetsu, which also owns the 
largest single ore deposit in Japan, 12 
miles west of the blast furnaces. The 
Kamaishi ore body contains 12 million 
tons of high grade magnetite and 30 
million tons of lean ores. Lean ores 
are beneficiated and used in the blast 
furnaces with the rich ores. To conserve 
local reserves, the Kamaishi blast fur- 
naces imported iron ore from northern 
Korea and from the Yangtze Valley, and 
coal from Karafuto and Hokkaido by 
seca. Imported ores and the coal from 
Karafuto will probably not be available 
in the future. Using local ore alone 
Kamaishi can produce 300,000 tons of 
pig iron, part of which can be converted 
to steel at Kamaitshi and the remainder 
shipped to the Tokyo-Yokahama indus- 
There 


little use in the future for badly damaged 


trial area. appears to be very 


old and inefficient rolling mills, which 


could) be reconditioned only. at 


yreat 
expense. 


‘TOKYO-Y OKOHAMA 


At first glance the region does not look 
promising for an iron and steel industry: 


it is neither near large iron ore reserves 
Never 


pig iron industry was 


nor does it provide ( oking coal. 
thele SS, a large 


established to supply the already existing 


rABLE 


1 ° . ‘ 
steel mills, which had been built to 
I Ki his ( I J . IN Merri 
Distru 1028 
Total blast turnace capacit 1,089,000 
Percentage share 
Northern Honshu 16.4 
Tokyo- Yokohama 6.9 
Osaka Kobe Hiroha 
Northern Kyushu 57.4 
Southern Hokkaido 14.4 
Other 4 
Potal 100.0 
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provide the largest market in Japan with 
both ingot and finished steel. 
Blast 


cated at tidewater, along the protected 


furnaces are conveniently lo- 


coast of Tokyo Bay, for receiving ore 
and coal supplies from other parts of the 
Kar East. In 1936, Malavan ores from 
a distance of about 2,900 miles were 
delivered to Yokohama area for $2.20 
a ton, an amount not much higher than 
the cost of transporting Minnesota ores 
to the Lake Erie ports. 
the U. S. Tariff Commission Report, 
No. 128, Jron and Steel, p. 316, the cost 


ol shipping the ores from 


(Acc ording to 


\linnesota 
to the Erie ports in 1936 was $1.73.) 
In addition, ores were also imported 
Coke 
requirements were met by mixing Kara- 


Hokkaido, and 


cheaply transported by waterway. 


from the Philippines and China. 


coals, 
Non- 
rail from Joban 
field, 100 miles north of Tokyo. 


futo, Chinese 


coking coals came by 


There are two integrated units in 
Tokyvo-Yokohama region, besides many 
smaller establishments engaged in one 
or more phases of the iron and_ steel 
industry. The two integrated units are 
owned by Nippon Kokan (Japan Steel 
Tube Co.) and are located at Kawasaki, 
south of Tokvo and at Tsurumi, near 
Yokohama. 

Kawasaki. The works have three 600 
ton, one 400-ton, and one 350-ton blast 
furnaces with annual capacity of931,000 


tons ot pig iron. Two of the 600-ton 


XI 


SAND Pere STAC SHAR Fe EKacn Mator District 


1036 1044 1046 
7 000 6,585,000 §.614,000 
15.2 re | 6.8 
0.0 16.9 17.8 
17.8 13.0 
44.1 $7.1 42.0 
18.4 18.0 20.3 
» 3 1.4 1 


100.0 100.0 100.0 
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furnaces are ready to operate, but the 
other three require repairs to auxiliary 
equipment damaged during the war. In 
1944 steel ingot capacity was 620,000 
tons composed of 13 open-hearths and 
5 Bessemer converters, and the rolling 
Bomb- 
ings by American air forces reduced the 
first to 280,000 and the latter to 170,000 


tons. 


mill capacity was 400,000 tons. 


Finishing equipment includes 


1 blooming mill, 3 tube mills, 1 sheet-bar 
mill, and 3 small rolling mills. Principal 
products of Kawasaki are seamless tubes 
and pipes of all sizes, bars, rods and 
fertilizers. 

and steel works at 


Tsurumi. Iron 


Tsurumi are smaller than those of 


Kawasaki. 
300-ton 


hearths, 1 slab and plate mill, and 3 


They contain one 200-and 


one blast furnace and 8& open 


plate and sheet mills. Tsurumi pro- 


duced plates and sheets. Installations 
there are badly damaged. 
Besides the 


there are in the Tokyvo-Yokohama area: 


above-mentioned units, 


Azuma Seikosho Steel Co. with a plant 
at Sunamachi, eastern suburb of Tokyo; 
the Fuji rolling mills of Nippon Seitetsu 
at Kawasaki; the Ashai Seitetsu with 


facilities in Tokyo, and many others 


engaged in operating open hearths, 
electric furnaces, rolling mills, foundries, 
and rotary sponge iron furnaces. Most 
installations have been damaged. 


In the near future there should be no 


pig iron production in the Tokyo- 
Yokohama area. The extent of steel 
ingot production should depend on 
availability of scrap and sponge iron. 


Under such limitations the production 
of steel ingots would probably be less 
than 500,000 tons. Production of fin 
ished and semi-finished steel, however, 
could be larger than that of steel ingots, 
since some ingot steel would probably 


Hokkaido 


northern Honshu for further processing. 


be shipped from and from 
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OsAKA—KOBE—HIROHATA 


The area, like the Tokyo-Yokohama 
area, depends for its coal and iron ore on 
Until 1945, 
coking coal was imported from North 


outside sources of supply. 


China and non-coking coal came mainly 


from Kyushu. Iron was mostly im- 
ported, though some was supplied from 
hematite deposits in Shikoku and from 
iron sand deposits of Shimane-Tottori 
prefectures and Tanegashima Island. 
There are in the area three integrated 
Amagasaki plant of Amagasaki 


Naka- 
yvama, and Hirohata plant of Nippon 


units: 


Seitetsu, Funamachi plant. of 


Seitetsu. Besides, there are numerous 
semi-integrated, non-integrated and mer- 


The 


semi-integrated 


chant furnace companies. more 


important among the 


group are Kawasaki Jukogyo, Kobi 


Seikosho, and Sumitomo Kinzoku Kog- 
yo, all located in Kobe-Osaka industrial 
area and engaged in the production of 
open-hearth steel and rolled products. 
Kawasaki has two mills. Kobe Sei- 
kosho, slightly smaller than Kawasaki, 
includes the only large wire rope rolling 
Sumitomo has 7 


mill in Japan. open- 


hearths and 4 electric furnaces in mills 
located in Amagasaki, Osaka and Waka- 
yama and specializes in forgings, cast- 
ings and alloys. 


Nakayama 
established in 1924 to manufacture steel 


Funamacht. Company, 
and rolled steel products, began manu- 
Its facilities, 
Osaka, 


consist of two 420-ton furnaces built in 


facturing pig iron in 1936, 
located at Funamachi, near 
1936 and 1941, 5 open-hearths with a 
total ingot steel « apac itv of 203,000 tons, 
rolling capacity of 


The blast 


been out of operation since 1944, and 


and a secondary 


170,000 tons. furnaces have 
half of the total steel furnace and rolling 
mill capacity has been damaged. 
blast furnace 


Amagasaki. A_ single 


of 350 tons daily capacity is owned by 
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Amagasaki-Seitetsu and is located at 


Amagasaki, a suburb of Osaka. The 
furnace has been out of operation since 


1944. has 4 


hearths with a total annual capacity of 


Amagasaki also open- 
250,000 tons and well-equipped rolling 
mills to process the ingot steel produced. 

Iltrohata. In 1937 


government announced a plan of estab- 


the Japanese 
lishing a new iron and steel center with a 
capacity 
600,000 tons of steel ingots, and 450,000 
The job 
of building and operating the facilities 


of 730,000 tons of pig iron, 


tons of rolled steel products. 


was assigned to Nippon Seitetsu. Hiro- 
hata, up to that time an insignificant 
spot on the maps and west of Kobe 
between Shikama and Aboshi, was 
selected as the location. The seclusion 
of the spot from foreigners, strategic 


considerations, cheap land and abundant 


water supply provided by Yumemae 


Gawa, were determining factors in 


locating the plant. 


The 


Hirohata plant has only two 
blast furnaces, completed in 1938 and 
1939. The furnaces are among the 


largest individual units in Japan, having 


a daily capacity of 1,000 tons. The other 


two furnaces of this size are at Yawata. 


Part of the pig iron produced was 


supplied to small steel plants in the 
Osaka-Kobe 
verted to 


area and the rest was con- 


steel at Hirohata.  Steel- 
making equipment consisted of six 150- 
ton open-hearth furnaces and the largest 


The 


principal products were heavy armor and 


continuous-plate mill in) Japan. 


ship plate. The equipment is in xood 
shape due to the fact that the plants were 
not included among U. S. bomber tar 
As soon as enough fuel for smelt- 
the 


start operating, using Shikoku tron ores. 


gets. 


ing can be obtained, furnaces can 
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The Yawata 
1901 by 


Yawata. lant was 
| 


established in the Japanese 
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hN 
4t 


government with a rated capacity of 
58,000 tons of pig iron and 70,000 tons 
of ingot steel. The Russo-Japanese War 
of 1904-1905 and World War I of 1914 
1918 acted as great stimuli to the iron 
and steel industry and as a result the 
plant was greatly enlarged. Production 
rose from 30,000 tons of pig iron in 1901 
to 177,000 tons in 1912, to 400,000 tons 
in 1922, 


In 1934, the Yawata iron and steel works 


and to 1,330,000 tons in 1936. 


were turned over by the government to 
the newly organized Nippon Seitetsu. 
The 


tionsare located at tidewater, convenient 


Yawata iron and steel installa- 


for receiving foreign supplies of ore and 
The 


major part of the plant is located on the 


coal on which the plant depends. 


south side of Dokai Wan, an inlet safe 
from all winds, although a smaller part 
is located north of Tobata city, on the 
outer Wakamatsu Harbor. The lay-out 
of the plant prior to 1930 was not satis- 
factory, since the steel mills were placed 
on the shoreside, while the blast furnaces 
were inland, necessitating transportation 
of the ore, which up to this point had 
been entirely water-« arried, bv overhead 
cableways above the steel mills and the 
rolling mills. Since this defect, however, 
has been partly corrected by building 
of the new furnaces on the waterfront, 
area reclaimed from Dokai Wan, 


the cost of handling ore has been cut 


in the 


down considerably. 

At the end of 1929 Yawata had one 
150-ton, three 200-ton, 230-ton, 
total 


Subsequently 


one 


two 270-ton and one 300-ton (a 


of eight) blast furnaces. 
new large furnaces have been built and 
a part of the old equipment has been 
reconditioned and others were moved to 
China. Today there are three 300-ton, 
two 350-ton, three 400-ton, one 500-ton, 
one 700-ton and two 1,000-ton furnaces 
a total of twelve) with an annual pig 
2,190,000 tons. At 


300 ton, 


iron capac itv. of 


present three furnaces, one 
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one 350-ton and one 700-ton are operat- 
ing, but their production per furnace is 
only about 100 tons of pig iron a day. 
Most of the blast furnace equipment is 
in good condition, not having suffered 
from bombings. 

Not the 


installations in Japan, but it also may be 


only has Yawata largest 
classified among the most important iron 
Besides 
the 12 blast furnaces, there are 46 open 
2,413,000 


furnaces, 7 


and steel facilities in the world. 


hearths with ton capacity, 


13 electric blooming mills, 


and 21 rolling mills which can produce 


anything from heavy slabs to tin plate. 


The iron ores used in Yawata came 
from Korea, Malaya, the Philippine 
Islands, and Chahar, Shantung and 
Yangtze in China. During 1942-1944, 


the iron ore supply was augmented by 


the use of domestic pyrite sinters at a 


rate of 300-400,000 tons a vear. The 
Yanahara mine in Okayama and the 
Besshi mine in Ehime were the chief 
sources of iron pyrite. 

Yawata obtained coking coal from 


Futase mine in Fukuoka prefecture and 
Shikamachi mine in Nagasaki prefecture 
and also imported coal from mines of 
Kailan, Tatung, and Shantung in North 


China. Usually imported coals were 
blended with the domestic coals at the 
ratio of 40 to 60.-respectively. While 


attempts to blend imported coking coals 
with larger proportions of domestic coal 
the 
resultant product is not highly desirable 


have been partially successful, 


since it causes slowdowns tn blast furnace 
During the first half of 1943, 
58 per cent of the coking coal used by 


operations. 


Yawata was low grade domestic. The 
percentage rose to 62 in the first half 
and to 68 in the second half of 1944. 
Non-coking coals and = limestone = are 


obtained from nearby mines and quarries 
of Kyushu. 


Proximity to both domestic and im 


ported sources of fuel, limestone, iron 


’ 


( 
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the 
economic iron and steel producing units 


ores, make Yawata one of more 
of Japan, even though cost of production 
of pig iron and therefore of steel and steel 
products are high in comparison to that 
in United States. High transportation 
costs between Japan and iron and steel 
exporting countries justify maintenance 
of Yawata as a steel center. However, 
cannot be 


the 


since all existing capacity 


economically utilized, only newer 
equipment should be kept and the ri 
mainder dismantled. 


Kokura. At 


of Yawata, the iron and steel works of 


Kokura, a town east 


Kokura Seiko are located. The works 


are composed of two 350-ton blast fur- 


naces, 5 open hearths with an annual 
capacity of 72.000 tons and a rolling 
mill with a 62,000 ton capacity. The 





FIGURE 7 \ long-range view showing a small 
ection of the Yawata works. This picture show 
about one-tenth of the area of the entire worl 
which mav vive some idea of their size Phi 
a pre-wal photograph now most of the moke 
tacks are idle 
company, a veteran in steel manu 
facturing, decided in 1937 to enter the 
iron smelting field in order to. satisf 
its pig iron needs. The first furnace was 
built in 1938 and the second in 1943 


Mate rials 


Difficulties in obtaining raw 

prevented successful operation The 
first furnace was partly dismantled 
and the second never used. In_ the 
future Kokura can exist only as an 


adjunct to Yawata and not as a separate 


integrated unit 
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SUMMARY AND CONCLUSION 


Japanese iron and_ steel production 
registered significant increases in the 
from 1934-43. This fact 1s 
illustrated by Table XII and the follow- 


ing summary production figures: 


decade 


1926/29 Average 1940/44 Average 
971,000 tons 3,722,000 tons 
1,848,000 tons 6,898,000 tons 
1,606,000 tons 4,966,000 tons 


Pig iron 
Ingot steel 
Finished steel 


Though the output increased, it could 
not keep pace with the expansion of 


capacity, mainly because of shortages 
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to satisfy growing demands. The gov- 
ernment was forced to curtail require- 
ments of even essential industries, and 
the planned national defense output was 
not attained. Even tanks, motor ve- 
hicles, and heavy artillery were assigned 


low priority number, and 


shipping, 
though it rated a high priority, was 
chronically short of steel. Low produc- 
tion of iron and steel was primary limit- 
ing factor for the whole war economy 
of Japan. 


An ambitious program of capacity 





FIGURE & 


may vive a roug h idea about the 


Yawata steel center 


of iron ore, coking coal, and imported 
pig iron and scrap. 


Scarcity of steel began to develop in 


1937. To insure equitable distribution 
of stecl among industries, a quota system 
was sect up immediately following out 
break of hostilities with China in July. 
Coincidentally, steps were taken to curb 
output of structural stecl, thereby mak 
ing available more steel for war equip 
ment. Restrictions on civilian use was 
intensified in 1938 by new reculations 
banning use of iron in the manufacture 
of about 56 widely used commodities, 
such as paper weights, scissors, and pots 
and pans. 

In spite of such restrictions, demand 
for finished steel jumped from about 
four million tons in 1936 to seven mil 
lion in 1940. The steel industry found 


it impossible to increase its production 


This picture, covering only one-fifth of the total area of the plant, 
ize of the largest iron and steel works of Japan. 


expansion continued up to 1945. By 
1944 blast furnace capacity had reached 
6,585,000 tons, and steel ingot capacity 
amounted to 13,968,000 tons. For the 
same year, pig iron) production was 
2,713,000 tons and steel ingot production 
was 5,911,000 tons, an indication that 
blast furnaces were operating only at 
Hl oper cent of then capacity (United 
States 92 per cent for 1944), and steel 


furnaces at 42 per cent of capacity 
(U.S. 96 per cent) \t Yawata, for 
instance, one 350-ton blast furnace had 
operated between 1942-1945 at a daily 
production level of only 100 tons. Sev- 
eral newly constructed blast furnaces, 
Amagasaki Steel 
Works and Nakayama Steel Works, had 


to be shut down after a short period of 


including those of 


operation because of shortage of raw 


materials. Operation of a small pet 
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centage of capacity meant high fixed Japan now produces at a yearly rate of 
costs per ton of iron and steel produced © slightly over 120,000 tons of pig iron, 
and this in turn created additional 500,000 tons of steel ingots, and 350,000 
burden on Japanese war finances. tons of finished steel. In July, 1946, it 

High level imports of coking coal, iron was decided to concentrate all Japanese 
ore and scrap were requirements neces- blast furnace operations at Yawata to 
sary for the full-scale operation of  climinate wasteful consumption of coal 
Japan’s iron and steel industry. Decline in a great number of plants operating 
in the imports began in 1941 and reached — only at small fraction of their capacity. 
critical proportions in 1944. In case of This will continue until larger coal 
iron ore and scrap substantial drafts supplies will be available. — Besides 
were made on existing stockpiles. De- Yawata, which produces both pig iron 
cline in the imports of Chinese coal by and_ steel, Kawasaki plant of Nippon 
60 per cent between 1942 and 1944 Kokan (Japan Steel Tube) and Kobe 
forced the Japanese to utilize greater plant of Kobe Seikosho are making 


quantities of best available domestic ingot steel from scrap, which is fabri- 

coal. cated into pipes in Kawasaki and wire 
Japan’s surrender and the resulting ropes in Kobe. 

sharp drop in coal production reduced Japan emerged from the — hostili 

iron and steel output to a mere trickle. ties with a blast furnace capacity of 


rABLE XII 


PRODUCTI FF INGOT STEEL AND FINISHED STEEL IN JAPAN Prover, 1934-1944 
QUANTITIES IN THOUSANDS OF METRIC Tons 
llen 1934 193 1936 193 1938 1939 19040 194] 1942 1943 1044 194 
Ingot Steel 
Hokkaido 6 0 ¥3 ¥/ J21 5h 136 334 
Open Heart! ] V7 65 ] 74 1 79 118 252 425 $20 
Electric 2 ) ) ; 4 11 14 
Honshu 1.904 193 > 854 3,336 3784 3,990 4,153 1,081 1,293 178 $722 
Open Heart! 303 ) 612 2,986 $095 3,058 2,081 2,695 717 2,826 1.921 
3essemer 59 152 233 333 352 331 197 
Electric 190 246 350 634 780 949 1.053 1,224 1,628 1.604 
Kyushu 1,463 eae » 204 » 385 597 ? 620 > 621 » a3 » 550 > 100 14 
Open Hearth ) O82 2,224 2,300 2,477 514 » 479 470 2,356 307 1.614 
Electric 51 70 85 120 106 142 165 192 193 241 
Total 3,444 4,703 eli 794 6,461 6,093 0 6 & 37 7,099 7&2! 911 1,06 
Open Heart 4.462 4,901 5,363 5,646 5,653 5,539 5,283 § 327 5,558 4.855 610 
sessemer 59 152 434 444 $52 $41 197 
Electric 41 $16 445 756 48H 1,084 1,221 1,420 1,932 1.859 1° 
Steel Imports sy 74 42 434 300 14 YO! 152 163 143 102 
Finished Ste« 
Cas 0 100 116 154 34 59 » 3h 8S) SO 320 3290 
Forged / ; ; y 130 151 173 182 7 208 1 
Rolled 3114 4 4,272 1.080 1.4876 1.076 1,532 1.153 10 1,149 > 3? 
Rails $67 289 1i 184 $61 $66 Lg 2 262 171 
Shapes 46% 555 72% 664 600 635 5&1 582 479 266 
sar 1,025 1,034 1,207 1,421 1,26% 1,258 1,201 992 902 559 
Sheets 484 660 609 521 423 572 505 396 372 G3 
Wire rod 414 447 447 401 3K3 440 345 $49 $12 170 
Plates 713 478 1,063 1,280 1,177 422 KOO 1,037 1,475 971 
Pipes 167 189 124 126 270 261 49 13% 8G 126 
Special s 104 124 P42 I24s 103 443 109 650 973 1,187 
Total 3,323 4,021 1,954 147 64 19 ind 120 106 09 4,320 
Source: Comy j egic B | The IS of ra / bay n Jat i / 
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5,614,000 


Capacity 


furnace 
amounting to 11,694,000 tons, 


fons and a stee] 


Reparations, plus the fact that Japan 
does not need all her iron and steel 
facilities jn peacetime, make Mainte- 


hance of all of the Capacity Impossible. 


Need for finished steel, iron Casts, and 
alloys for Japanese peacetime use may 
be estimated at 4,200,000 tons, dis- 


tributed among various Consumers as 


follows: 


\gricult ure 40,000 tons 
60,000 tons 
960,000 tons 
150,000 tons 
100,000 tons 
800,000 tons 


Automotive 
Construc¢ tion 

( Ontainers 
Household good 
Machine TY and to 


Mining $10,000 ton 
Oil, gas, w iter £40,000 tons 
Railroad 410,000 tone 
All other 1,100,000 + 

Of the entire amount needed. 3,850,000 


tons would be finished stee] and 350,000 


that 
1948 to 


(ONS Cast iron. Assuming 


demand 
1950 will 


annually, if 


for finished stee] from 


be about 3.850.000 tons 


would require 1 500,000 (ons of Ingot 


steel: to produe © SO much stee] lapanese 


will need 9,125,000 tons OF pig iron and 


scrap. To the figure 350,000 tons for 


Casting should by added. Ing 


thus bring 


total ci mand for scrap and pig Iron to 


5,475,000 tons. Previous isc USSION in 
the early Part of this Paper concerning 
Iron ore supply has ck Monstrated that 
Pig iron Production jn Japan would 
likely be limited to 2,000,000 tons, 


Dorn Str 


supply of 


scrap would proba 
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bly be “round 3,000,000 fons annually, 


thanks to the damage of war, to leave 
a shortage of 475,000 tons, which must 


be imported as pig iron and /or scrap. 


Because of scarcity of Iron ore and 
In order to conserve equally scarce 
coking Coal, the steel industry once 
More should be made dependent on 


scrap in any effort of constructing Japan, 
Since, Scrap supply 
Would be limited to 2,500,000 tons after 
1950, the 


however, domestic 


assuming Created by 

that 
time, Japan should be allowed to keep a 
of 2,500,000 tons 
Out of an CXIsting 5,600,000 tons. 


scrap 


war damages Would be used by 


blast furnace Capacity 


From 
an economic the furnace 


Capacity should he distributed as follows: 


point of \ lew, 


Yawata 1,000,000 tons 
Wanishj 500,000 tons 
Hirohat i 500,000 tons 
Kamaishj 


500,000 tons 


In case of steel furnaces 


a Capacity of 

5,000,000 tons should be maintained. 
The that 
under present te hnical ¢ onditions Japan 


able 


iron 


above analysis Indicates 


will not bye to in, rease her produc - 
the level 
1935 44, 


Proposed 


and Stee] to 
the 


the 


tion ol 


achieved in decade of 


and With above 


stee] 


less than four million 


Production of 
tons of finished steel, Japanese Can never 
hope to attain an oe onomic and Politica] 


POsition among 


the leading Nations of 


the world. 








STABILITY OF ANNUAL EMPLOYMENT—CINCINNATI 
AND SELECTED CITIES 


Victor Roterus 


HE economy of an urban area 


can be said to be at its best 

when those who seek work are 
able to find it under conditions conducive 
to maximum income. One such condi- 
tion is stability of annual employment 
or, in other words, absence of pronounced 
seasonal fluctuations. 

This paper analyzes seasonal employ- 
ment in Cincinnati. Cincinnati's season- 
al performance relative to 29 other cities 
is compared and its seasonal patterns of 


employment are described. 


INTER-CITY COMPARISONS 


Comparable figures on seasonal em- 
ployment exist only on a city, and not 
on a metropolitan basis, in the United 
States Census. Such city figures are 
available only for the single year of 1939. 
Furthermore, they indicate seasonality 
of employment only by the number of 
months out of the year that the workers 
were employed. 
that 
determined from other sources. 


the 


Month-by-month pat- 


tern of employment must be 


According to Census figures, 
Cincinnati exhibited better than average 
stability of annual employment in 1939. 
Sixty-six per cent of Cincinnati’s non- 
agricultural workers were employed 12 
the year (i.e. 50 
1939, as 


United States average of 60 per cent 


months of weeks or 


more) in compared to an 


and an Ohio average of 59 per cent. 
Comparisons with 29 other cities are 


shown in Figure 1. The other cities were 


selected because of availability of com- 
parable data on wage levels and cost of 


living used in connection with other 


studies. Cities are divided into two 


groups on the map: (1) those with better 
seasonal employment performance than 
Cincinnati in 1939, and (2) those with 
inferior performance. Digits indicate 
the percentage that those workers who 
had 12 months employment in 1939 
were of all employed workers. 

Of the selected 29 cities, eight had 
greater employment stability than Cin- 
cinnati, 18 less stability, and three 
(Columbus, Indianapolis, and New Or- 


had 


performance 


leans) almost 


Best 
Washington, D. C., with 75 per cent of 


identical stability. 


was” exhibited by 


its workers having 12 months’ employ- 
ment, and least stability was evident in 
Detroit where only 48 per cent of the 
workers had 12 months’ employment. 
There is no apparent correlation be- 
tween annual employment stability in 
the various cities and their distribution 
with respect to climate. Areas having 
pronounced seasons contain cities both 
with relatively high and low stability, 
and areas with less well-defined seasons 
are similarly characterized. In the 
North, for 
performances of Boston (69 per cent) 
and Providence (56 per cent). And in 
the South, Atlanta with 68 


cent of its workers having 12 months’ 


example, note dissimilar 


note per 


employment whereas in’ Birmingham 
only 62 per cent worked 12 months. 
Similarly on the West Coast, perform- 
ance of Seattle in the North was identical 
Such 


lack of correlation is understandable in 


with Los Angeles in the South. 


view of the fact that, except for con- 
struction and agriculture, urban activi- 
ties involve only a relatively negligible 


number of workers who operate outside 
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shelter. Construction and agriculture, 
furthermore, command only about 4 to 
6 per cent of total employment, and 
thus do not exercise significant effect on 
the totals. 
Correlation does exist between sta- 
bility performance of citiesand dominant 
types of employment activities found 


Table I 


which shows the major industrial groups 


in the cities, as is evident from 


as classified by the Census. Outstand- 


ing in stability of annual employment 


are activities of ‘“‘government’’ and 


” 


“finance, insurance and real estate. 


The categories of “transportation, com- 


Sy 


a 
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munication, and utilities’’ and ‘‘trade’”’ 
At the 


‘“construction ” 


following in ranking. 
of the list 
extractive industries. 


bottom 
are and 
Nationally, manu- 
facturing exhibits mediocre performance 
with only of its workers 
employed 12 months in 1939, but Cin- 
cinnati’s seasonal stability in this broad 
industry grouping is notably good (64 
per cent). 


55 per cent 


The facts of seasonal stability are 
reflected by performance of cities in 
which such industries have varying 


degrees of representation. Government- 


al activity is relatively important in 


APLOYMENT 
INDUSFRIES 


CINCINNATI (66% EMPLOYED 12 MONTHS) 
UNDER 66% 


OVER 66% 


BASED ON US CENSUS DATA FOR 1939 


FIGURE 1 
Inited States. 


_ 








Comparison of permanency of employment in Cincinnati with that of other citiesin the 
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Washington, Denver, and Columbus 
all having relatively high seasonal sta- 
bilitv. Trade Atlanta 


Dallas, for example, are also clearly 


centers of and 


above average. 


rABLI 
PERCENTAGE OF WORKERS EMPLOY! 12 Mon 1939 
Uni 
Industry Grout Cincinnatt Ohio State 
NON-AGRICULTURAI I I 
ToOTAI 66 59 60 
ALL INDUSTRIES, TOTAI 66 58 5% 
(,overnment % 7 % 2 8&3 
Finance, insurance and real estate 85 x4 q5 
Transportation, cor 
and utilities 78 70 
Wholesale and ret trade 69 67 6% 
susiness and repair service 65 63 Of 
Personal services 65 5 60 
Manufacturing 64 56 55 
Professional and related service 59 50 51 


Agriculture, forestry 
mining 54 42 10 
Amusement and recre 
Ices 50 19 51 
Construction 2% 26 x0 


Among manufacturing centers, Cin- 
cinnati shares high ranking with Balti- 
more, Minneapolis, and several others. 


In notable contrast were such manu- 


facturing centers as Cleveland with 


only 58 per cent of its workers having 
yvear-around employment in 1939, and 
Detroit with lowest ranking of all (48 
per cent). Obviously, the clue to such 
divergent performances lies in the fact 
that, activity 


within manufacturing 


as a whole, various types of manufactur 


ing differ greatly as to their seasonal 


performance. The automotive industry 


’ 


with heavy concentration in Detroit, 


is normally amony the least stable ty pes 
seasonally because of its annual retooling 
requirement. Other types of manu 
facturing which performed poorly on a 


seasonal basis, at least in 1939, include 


textile mill products important in 
Providence), leather products, wood 
products, and radios. On the other 


hand, grain-mill products (important 


in Minneapolis) and petroleum refining 
(important in Houston) exhibited rela 


high 


in 1939. 


tively 
bailits 


casonal cmployment sta 


(;EOGRAPHY 


Another seasonal index available for 
Ohio and its counties indicates average 
range of employment between high and 
low months on the basis of data over 
the 11-year period of 1926 through 1936 
The data were developed by the Bureau 
Ohio State 


from workmen's compensa- 


of Business Research = of 
University 
tion records of the Ohio Department of 
The 


determined by calculating the difference 


Industrial Relations. range js 


between minimum monthly and maxi- 


mum monthly seasonal indexes, as 


computed from monthly data for the 11 


vear period, and then expressing — the 


difference as per cent of the maximum 
seasonal index. 

The 11-vear seasonal data on Hamil 
ton County (Cincinnati's parent county) 


corrobate, in the main, the more limited 


Census data. In particular, they indi 


cate that Cincinnati’s relatively good 


showing in seasonal stability of its 


manufacturing industry is largely due 


to the fact that predominant types of 
manufacturing found there are generally 
less subject to seasonal fluctuation than 
is true of the average pattern of manu 
facturing in the United States. 

Among large employers in the Cin- 


cinnati area which have good records 


for seasonal stability are the following 


types of manufacturing: Foundry and 


machine-shop products including ma 


chine tools; printing, publishing and 


lithographing; meat packing; bakery 


products; and SOap and chemicals. 


\pparel industry is largely comprised 
of men’s clothing, a more stable typ 
of manufacturing than women's clothing. 


All such 


degree of representation in) the 


types have relatively higher 
Cinein 
nati pattern than they do in the national 
pattern, as measured by their respective 
percentages of total manufacturing em 
ployment in Cincinnati and the United 


States 








STABILITY OF ANNUAL EMPLOYMENT— CINCINNATI AND SELECTED CITIES 133 


Among industries in the Cincinnati such industries, however, is relatively 


area exhibiting inferior performances small compared with more stable pet 


from the viewpoint of annual stability formers, and except for radios, such 


of employment were automobiles and industry types are not as important 


mairts, furniture and ome fixtures, mercentart wise in the local pattern as 
| | 


and radios and parts. Employment in — they are in the national pattern. 


FIG. 2 
SEASONAL EMPLOYMENT VARIATIONS 
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igure 2 S | itions im various activities of Hamilton County, Ohio 
















County. 


FIGURE 3. 
County, Ohio, and comparison of total wage earners in manufacturing in Hamilton County 
Ohio and United States. 


SEASONAL PATTERNS IN THE 
CINCINNATI AREA 
The 11-year data show 


esting seasonal 


SEASONAL 


ECONOMIC GEOGRAPHY 


that in the fall. 


some inter- 


patterns in Hamilton 


whole (see Figure 2). 
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had one peak, 


Low ebb of employment 
came in mid-winter as a rule, but did not 


reach as low a level as for the state as a 


In terms of 1939, 


VARIATIONS 


ree RE me 
OF ee) 


STATES 


SOURCE: BUREAU OF BUSINESS RESEARCH — OHIO STATE UNIVERSITY - 1926-1936 INCL. 
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Seasonal employment variations by types of manufacturing, and by sex in Hamilton 


with 





STABILITY OF ANNUAL 
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employment in lowest months in Hamil- 
ton County was about 12 thousand less 
The fall peak 
the 

which 


than in highest months. 


was caused seasonal 


largely by 
had 


about a third of the total employment. 


pattern of manufacturing 
Widest employment swings were evi- 
dent in construction and agriculture 
the only two major industries in which 
work 


a large amount of non-sheltered 


is involved. Construction had a double 
peak of employment in the months of 
July artl September, and agriculture’s 
hired workers reached a peak in July. 
Retail and wholesale trade employ- 
ment, second largest employer in the 
metropolitan county, had summer and 


late winter lows and a_ pronounced 


winter rise with 


coincidental 


The 


Male employment 


early 
Christmas shopping. 
fifteen. 


percentage 
range was 
was much more stable seasonally than 
female employment in this industry. 
Many workers in the trades were stu- 
dents or others who were interested 
only in part-time employment. 

In manufacturing, the single peak in 
fall distinguishes Hamilton County from 
Ohio and United States which had spring 
peaks as well (Figure 3). Seasonal 
patterns of the various types of indus- 
tries in Hamilton County were exempli- 
fed by paper and printing with fall 
peak, textiles with twin peaks in the 
spring and fall, and dairy products and 
ice cream with summer peak. Larger 


employers, including most metals in- 
dustries, featured a fall peak. 

It is in the interest of a community 
to reduce its seasonal unemployment 


to a practical minimum. It is also in 
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the interests of a particular business 
or plant to do so. 


Some seasonality of 


that 


employment, 
such 


as catering to Christmas 


shopping, is inevitable; and some per- 
sons, like those going to school, desire 
On 


unemployment in 


only 


part-year work. the whole, 


however, seasonal 
urban areas still permits of much reduc- 
tion. 


ble to 


It is, furthermore, more suscepti- 


remedial action by businesses 
within that area than unemployment 
occasioned by the business cycle, which 
is largely caused by national or inter- 
national conditions and policies. 

Within 


methods 


a particular business, many 
such 


as scheduling 
of production in advance of orders, addi- 


tion of 


better 


new products which can be 


the slack 


concessions to 


produced during season in 


established lines, en- 
courage customers to buy and_ stock 
out of season—are available to stabilize 
employment throughout the year. 


dustries 


In- 
level their 
the 
dovetail their 
employment with establishments whose 


which cannot out 
production throughout 


make 


year, can 


arrangements to 


seasonal fluctuations arecomplementary. 
In Hamilton County, for example, the 
dairy products industry which includes 
ice its 


cream has 


peak employment 
during summer months and its lowest 
employment during winter months. The 
confectionery industry has exactly the 
Opposite seasonal pattern of employ- 
ment. To a degree, required skills in 
the two industries are similar, and there 
is opportunity for interchange of workers 
between them to minimize adverse 
effects of the seasonal character of their 


employment. 








A GROWTH MAP FOR THE MANCHESTER REGION 


Ilenry Rees 


ROWTH maps have been pub- 
lished for 


Plymouth, Cambridge, and on 


Edinburgh, Leeds, 
a small scale for London; (Edinburgh: 
J. Bartholomew, Scot. Geog. Mag. 1919; 
Leeds: W.T. Lanchashire, Brit. Assocn. 
Handbook, Leeds, 1927 
Shorter and Woodley, 

Vo... 22. 193i, p. 293; 
Mitchell, Brit. Assocn. 1938, 
Appendix p. 162; London: I.C.C., 
Growth of Greater London, No. 3442, 
1939. 
Map for Northeast London during the 
Railway Age,’’ Geog. Rev., July, 1945, 
p. 458) but feels that 
regarded as little 
curiosity; at all events, 


; Plymouth: 
‘Geography,’ 
Cambridge: 


Report, 


See also the writer’s ‘‘A Growth 


one they have 


been more than a 
excepting per- 
haps.in case of Cambridge, little attempt 
has been made to provide reasoned 
interpretation of the features portrayed. 


Yet 


summary of ways in which settlements 


a growth map provides a_ useful 


have risen and flourished or decayed, 
Number E-dition Vame 
88, 89 First 
80, 81 N.W., 
5 Sec Mancheste 
gg Stock 
a4 Wig 
97 Runcor 
7¢ Ro« j 
85 Manc 
76 Rochdale 
Oo Stockport 
97 Runcor 
4 \4 
36 J 


and shows how their shapes have been 
affected or even moulded by physical 
and human environments. 

The map here reproduced illustrates 
growth of the Manchester region—‘‘ the 
busiest tract of land in all the world” 
and is, the writer believes, first of its 


kind to appear for any industrial region, 


CONSTRUCTION OF THE MAP 


kor the base map the most recently 


published 1” used, namely, 
the 2nd War Revision, Popular Style, 
Sheet 36, 1940. 


roads, railways, rivers, canals and reser- 


map was 


Krom this map through 
voirs were inserted. On the base map 
were added successive increases 1n urban 
the 1” 
the 
Some simplification was in- 


area as revealed by Ordnance 


Survey maps from Kirst Edition 


onwards. 


evitable. 


Details of the sheets used are given 
in the following table: 
1 or Revise Pul 
no detail 1843 
, 1443 
ed 1895, Lancs 180O¢ 
ind Yorks, added 1896 
revised 1895, 1896 
Lancs. added 1895 
1896 
18O¢ 
1896 
ed 1911 1913 
1912 1914 
1905 190 
1904-5 1907 
1910 1912 
revised 1920-21 1924 
inchester 2nd. war revision, 1940 1942 






























\ GrowtH Map 


It should be noted that the map does 


not nec essaril\ indi ate 


ages of existing 


buildings, but only the period in which 


land first became 


built up. During the 


century covered by the 


map much 


reconstruc tion took place, especially in 


central parts of the urban settlements. 


In a general way, period boundaries 


so discovered, partake of the nature of 


isopleths. From their very nature they 


cannot cross, though they can = and 


frequently do merge. Close together 


thev indicate a dormant or decaying 


settlement; far apart, an 


panding settlement. No 


actively ex- 
doubt) much 
interesting material would emerge from 
comparison between Social Geography 
such as 


of one settlement 


Altrincham, 
which has expanded regularly through- 
out the whole period, and another 


as Walkden, 


1895. 


, such 


which has grown little since 


PHYSIC BASIS 


The region comprises foothills of the 
\Nloors 


western slopes of the Southern Pennines, 


Rossendale and of part of the 
together with an undulating plain sloping 
Though 
it has been developed on ror ks ot Coal 


Measure 


greater 


gently down southwestward. 


and Triassic age, over the 


part of the region these are 


masked by extensive deposits of Boulder 


Clav, glacial sands and gravels, and 


peat, it is such superti ial deposits 


rather than the underlying rocks which 
have influenced distribution of settle- 
ment. 

In general alluvial and peat lands 


have been rigorously avoided. Thus, in 


the Salford 


tween Boulder 


district the boundary be 


Clay and alluvium passes 
south 


parallel with and a short distance 


of the Eccles road. Here there is a 
sudden check to housing development 
southwards and eastwards. Absence of 
settlement between  karnworth = and 
Swinton is explained by presence there 


FOR THE 





and its environs 
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of a considerable tract ol peat 


moss, 


while a= smaller peat area 


Ashton on the 


adjoining 


west, fact 


explains the 


that all housing development since 1810 


has taken the eastern 


place on side of 


the town. 


Both gravel and clay areas have been 
utilised extensively for dwelling sites, 


but there appears to be a natural prefer- 


ence for building on gravels; thus Hey- 
wood has ceased its westward growth 
at the point where gravel gives way to 


Boulder Clay, and 
situated on the 


Middleton 


narrow strip of gravel connecting west- 


Royton is similarly 


southern verge of 


gravels; has grown on a 


wards with gravels of the Prestwich 
area, while the core of Bolton corre- 
sponds quite closely with a tract of 
gravel regarded as deltaic material 


deposited in a glacial lake. 


Nevertheless, in contrast to recent 
developments in northeast London, most 
Oldham Ashton, 
Bury, has been developed 


on Boulder Clay. 


of Manchester, and 


and much of 


girdle of 
rounding Manchester natural routes and 
local f« 


important 


In growth of the towns sur- 


‘atures of relief have 


Bolton, 


played an 


part. Bury, 


Ro« h- 


LOCATION MAP 


ROCHDALE 


Buy® oe 
‘*, 


“2 ovoman 
MANCHESTE 


pidenrcay 


[ ] AREA ABOVE 600FEET 


Figure 1.--The relationship of Manchester 
to the Pennine Range and the 
Mersey estuary 1 clearly reve aled by the location 
map. The importance ot the 
brought out. 


ship canal is clearly 
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dale, Oldham and Ashton-under-Lyne 
may be compared to the line of foothill 
towns on the eastern border of the 
Pennines. Both groups developed as 
convenient ford or bridge points and 
as market towns at the junction of dis- 
similar regions; their growth was aided 
by natural routes cut back into the 
Pennines by the streams on which they 
were situated. 

Later development has been favoured 
by the prevalence in most cases of 
subdued relief. Thus Bolton and Roch- 
dale occupy shallow basins marking 
sites of former glacial lakes.  Inter- 
vening areas exhibit hummocky land- 
scape typical of morainic country. In 
general, settlement and communications 
follow valleys, but development of over- 
flow channels and vigorous post-glacial 
erosion has sometimes caused a wide 
valley to be constricted to a_ gorge. 
Thus settlement has avoided the gorge 
of the Roch between Rochdale and 
Bury and that of the Irwell between 


Radcliffe and Farnworth. 


STAGES OF GROWTH 
1. Before 1843 


Manchester grew on a strip of firm 
ground between mosses to the west and 
moors to the east, an area in which the 
chief valleys of the region converged 
and the town became a regional market. 
By 1843 original sites at junctions of the 
Irwell, Irk and Medlock had long been 
obscured, and Chat and Carrington 
Mosses were in course of being reclaimed. 

The First 


toll gates in the Manchester area, every 


E-dition marks some 15 


guarded 
Watling 


A winding 


main road being effectively 


except, by SOTTIE omission, 
Street from the southwest. 
road passed westwards north of the 
mosses to link with Liverpool via Pres- 
cot, and each surrounding settlement 
was linked by its 


Manchester. 


turnpike road to 
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Improvement of road surfaces had 
led to increased travel and the map 
reveals ribbon development from Man- 
chester along Oldham road, in Heywood 
and in Bury. Transport of goods, 
however, and especially of coal, was 
mainly by canal, and the First Edition 
shows the completed canal system as 
evolved during the latter part of the 
18th century. First to arrive was the 
pioneer Bridgewater Canal, constructed 
in 1761 to carry coal from Worsley 
collieries to Manchester. The water- 
way, linking a district still actively 
being worked for coal with the industrial 
estate of Trafford Park, is the only on 
of the early canals to carry anv sig 
nificant traffic today; even so, it accom 
modates barges of only 60 to 70 tons 
All others are virtually idle, serving only 
to provide some water requirements of 
adjacent works and mills. 

Until widespread development of thi 
railway, however, attraction of cheap 
coal led to concentration of mills and 
works along the canal. Many remain 
there owing to inertia: thus from Ashton 
to Manchester lies an almost continuous 


Ashton 


Canal, while in Rochdale 23 mills border 


strip of industry flanking the 


the canal and its arms. 


2. 1843 1895 


During the period the cotton industr 
was approaching its peak of production 
Remarkable growth in the built-up area 
can be related to increased use of steam 
power, favouring as it did construction 
of large mills which needed extensive 
areas of dwellings for employees. 

Manchester expanded in all directions 
except on to the peats of the west. 
Linked with rail transport, considerable 
area of heavy industry grew up in 
eastern outskirts of the city; thus be 
tween Ashton Canal and the road to 
Hyde were to be seen railway and 


engineering works, iron foundries, and 


| 
| 
| 
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dye, chemical and gas works. 


Working 
class housing estates in the Hulme area 


consisted of shabby two-storied dwell- 


ings built virtually back to back, and 


now classed as slums. In stark contrast, 


yet only a short distance southwest, 
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Par ks and woods 


is one of the most significant of such map 


munities, as wellas it 


ment a hown on the map 
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hitherto produced for an industrial region, 
relationships of Manchester to the region in which it 1 


regional growth, are revealed clearly in this almost ideal picture of it 
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were detached homes of the well-to-do 
in Whalley Range. 


residential 


A completely new 


suburb the 


arose beyond 
Mersey in Sale (pop., 1901: 12,088). 
Bolton and Oldham were outstanding 


in their growth. 


They furnish examples 
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The growth map of the Manchester region, “the busiest tract of land in all the world” 


The striking 


ituate d and to its atellite . surrounding com 


cle Ve lop 
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of what Lewis Mumford has called the 
Non-Plan of the Non-City (L. Mumford, 
“The Culture of Cities,” 1938, p. 183): 
agglomerations 


they were nothing but 


of factories and slums organised in 
rectangular blocks with no thought of 
functional planning. Thus in the great 
northwestern extension of Bolton were 
built a score of cotton mills, not secluded 
inextrica- 


from the reside ntial area, but 


with houses, while in the 


of Oldham 


40 mills with their private reservoirs, 


bly mixed 


ATOS( SOMmC 


western parts 
again mixed with dwe llings. 


Ribbon development had proceeded 


on a marked scale, notably in Bury, 
Radcliffe and Walkden. The last 
named shows most clearly the evils of 


unco-ordinate building. Here an ecast- 


west ribbon Crosses a north-south ribbon. 


There is a crossroads, but no centre to 
the straggling monstrosity; none of the 
side streets is more than a few yards in 
length. The northern arm = contains 


seven mills and two chemical works, 


interspersed with dwellings; the western 
arm 1s mainly residential, consisting ot 


a single row of houses each side of the 


road, with a chure h and ad school alte r- 


nating about every half mile, including, 
however, a large cotton mill and the pit- 


head gear of the Manchester Collieries, 


Ltd. which have their headquarters 
in Walkden. Here two lines of th 
L.M.S. Railway cross, while local pits 


branches of the Bridge 


Railwat Little new 


are tapped bi 
water Collieries 
building has taken place since 1895, 


3. 1895 1910 


The brevity of the period extending 


over only 15 years compared to. the 
52 years of the previous period — tends to 
mask the speed with which expansion 
proceeded. Full benefits of the railway 
were being reaped; but the new factor 
operating was the Manchester Ship 
Canal. Opened 1%94 | effect it 


(s;EOGRAPHY 


converted the growing city into a sea- 


port. In Manchester rate of constru 
tion of new houses immediately rose 
steeply from an average of about 750 


a year for the four years previous to 
1894, to reach a 
level of nearly 1,900 for the period 1895 
1910. Similar trends were observable 
in Salford. J. S. MecConechy, ‘The 
Economic Value of the Ship Canal to 
Manchester and District,” \Ianchester 
Statistical Society, 1912. 


Domesti 


new average annual 


housing in the suburbs did 
not greatly extend the radius from the 
centre, but rather filled in gaps between 
tentacles following the main roads. In 
parts of the southern outlying suburbs 
in Sale, Altrincham Stockport 


sprang up rows of detached houses for 


and 


the well-to-do, shown on the growth 


map as Narrow strips. Ribbon develop 
ment continued in Middleton and Swin 
Oldham 


attached to Manchester. 


ton, and became more. firmly 


Westward the map shows beginnings 
of industrial development of Trafford 
Park. 


on the Ist and 2nd editions as a private 


This level, peaty area was shown 


park, with its woodland and ornamental 


lake. 
Canal the 


Soon after opening of the Ship 


estate changed hands, the 
original intention being to erect subur 
ban dwellings; but fortunately the plan, 
though prepared in considerable detail, 
was abandoned in favour of developing 


is the earliest example in the region of 


the area as an industrial estate 


industrial zoning on ae large” seale. 


Advantages offered to industry by 


Trafford Park include direct connections 


between factory and ship; access to rail 
and inland water transport; level land; 
exceptionalls cheap coal: canal and 


artesian water in addition to publi 
market of 10%, million 
miles By 


attracted &O 


upply; and a 
within radius of 50 
Trafford Park had 


( xhibiting 


pr ope 
1912 
cle pot 


and work al by wilder 
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variety 


ing 


of industry, but 
emphasis on those requiring heavy ray 
To house the 


a dozen streets « ontaining 600 
S hac 


with an 


materials. 


some of 


employees 
dwelling | been constructed. 
During the period there 


Was ¢ onsider 
able experiment jy 


1 providing suitable 
transport facilities, without which 
suburban growth would have 
In 1895 there had been 


all main roads le 


road 
been SC\V- 
erely restric ted, 


horse trams on ading to 


Mane hester, while horse buses plied 
in| more outlying parts. In 1901 the 
first electric trams appeared, and in 


two years the whok 


S\ 


stem was electri 


fed. The motor bus arrived in 1906 
but its influence was negligible during 
this and even the following 


period, 
(“A Hundred Years of Road Passenger 


Manchestes 
Dept., 


Transport,” Corporation 


the 
the Ordnance 


Including ¢ ven the 
Of 1940, show ele; tri 


arterial of 
however, all long distance 


of that 
and Stockport, 


Transport 1935.) From 
jrds edition onwards 
Survey maps, edition 


trams sery Ing all 
roads 


the re gion: in 


fact, 
routes, with 


Vane hester 


been 


exception linking 
have 


ol 


Now 
thie 


aban- 
in 
the trolley 


doned favour 


J trol bus. or 


bus 


4. 1910 1920 
Practically all 


ceased dur ine the 


domest i¢ building 


War vears. [In houses 


which 


were built, for CXample, in thy 
southern outskirts Of Mane hester, con 
siderable garden space was preserved 
between parallel rows In) Trafford 
Park there Was continued stead vrowth, 
5. 1920 1940 
The map illustrate wicl spread yet 
patchy nature of development between 
the war lextensive building took place 
On level land bordering the Verses 
between Stockport and Davyhulme. 
The Kreater part, as in the suburbs of 
Stockport and \ltrincham. 


repre Scnts 
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activity of 


the speculative builder; | 


ut 
in this period the 


lirst comprehensive 


municipal housing projects were carried 
In Wythenshawe land 


chased by the 


out. Was 


pur- 
Manchester 
in 1926; by 1938 some 


been Cre’ ted, 


( ‘orporation 
8,000 hoy 


W ith erescents, culs de-sac 


ses had 


and large ga 


rdens familiar In 


corporation estates. 


modern 
A special feature 


of the project was the 


care taken 


to 


preserve existing trees and 


woodland, 
Wythenshawe is a pole apart from the 
19th “ Non-Plan,” but it 
mains a‘ Non-Town.” Shopping facili- 
ties are inadequate; there 
centre; 


ecntury re- 


NO Civic 
the eight factories to the north 
are insufficient to ; ater for more than 


Is 


al 
fraction of the loca] labour supply, and 
the Estate is in reality a dormitory for 
Manchester. It is only fair to point 


out that the satellite 


complet : 


(own is not vert 


plans exist for provision of a 


CIVIC centre, and 
1945 the ( 
construction of 


of 


as recently as Septem 
ber, ity 
1,472 


the 


Council approved 
additional houses 
northwest main existing built- 
Up area, 

In the 


building on 


northern half 
an extensive seal 
isc Ouraged py Clittie ult toy 


Niddleton 


hummocky 


ol the region 
© Was often 
ography; thus 
there of 
relief would 
before building would be 
Blocks of 
ol 


this town has not 


around 


are areas 


vlacial which 
Nee d love ling 


racty abl : new dwellings 
| : 


Bolton, but the 


expanded cast 


appeared east 


On 
whol 


wards: probably Owing to the hires tion 


of the prevailing winds th most favoured 


residential suburbs le to the west 

In veneral cl Ve lope nt was sporad 
and uncontrolled. South of Stor kport 
and in the Walkden are 


appear patches 
Of housing Without the 


least Sivn of co 

ordination 
extensions in Prattord Park brought 
the number of firms there located toa 
total of more than 200, employing about 


10,000 workpeoph The greatest rl 


Sing 
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undertaking is the enormous plant of 
the Metropolitan-Vickers Electrical Co., 
Ltd., 


people. 


employing in peace time 10,000 
Other 
flour 


notable works include 


the largest mill in the country; 


the 2nd largest power station; and a 


group of six oil companies. In striking 


contrast, a few miles to the west and 


southwest of this busy industrial area 
lie Chat and Carrington Mosses, devoid 


Here blac k, 


peaty soil is intensively worked for oats 


of housing. reclaimed 
and market garden produce, including 
potatoes, rhubarb and celery. 


In any study of growth of the Man- 
chester region one cannot fail to be im- 
pressed by the extent of local enterprise 
and foresight-enterprise which produced 
the first canal of modern times; which 
drove the first passenger railway across 
and which in 


treacherous mossland; 
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later years converted Manchester into 
a seaport; foresight which realised thi 
possibilities of Trafford Park and which 
in modern times welcomed the _ first 
municipal airport. 

One can only regret that in the past 
so little energy has been devoted to the 
problem of housing the growing popula- 
The Manchester and District 
Regional Plan (R. Nicholas, ‘‘ Man- 


District Regional Planning 


tion. 


chester and 
Proposals,”’ 1945) has arrived none too 
soon. 

In the preparation of these notes the 
writer wishes to acknowledge gratefully 
the courtesy extended to him by the 
of the Manchester Chamber 
of Commerce, the General Manager of 
Trafford Park Estates, Ltd., the Housing 
Officer at Wythenshawe, 
and the Borough Surveyors of Bolton 


and Rochdale. 


secretary 


\laintenance 











ROCHESTER: A PROFESSIONAL TOWN 


Merna Irene Fletcher 


UE to its health industry which 


has given it international fame 


as a medical center, Rochester, 
Minnesota, holds a unique place among 
United States cities, well demonstrated 
in the fact that Rochester has four and 
one-half times the national average of 
professionally employed workers. — It 
has, since 1900, maintained the record 
of being the fastest growing city in the 
state. Rochester is now fourth city 
in size in Minnesota. 

It became the county seat in 1858 
and remains the only urban center in 
Olmsted County in the heart of a large 
agricultural and dairying section. 

The city was so named because George 
Head, who named it, and built his cabin 
near the falls on the south branch of the 


Zumbro 


home town in New York. 


River was reminded of his 


TOWNSITE 


The original valley townsite as sur 
veyed in 1854 was located at latitude 
144° N. and longitude 92° 27’ W., near 
the center of Olmsted County in. the 
valley of the south branch of the Zumbro 
River which enters the city from. the 
southwest. The elevation of the valley 
is 1.006 feet. 

Within the city limits three creeks, 
Silver from the east, Bear from the 
southwest, and ¢ ascade from the west, 
empty into the Zumbro. 

The city is divided into four sections 
northwest, northeast, southwest, and 
southeast. Center Street, principal east- 
west street, divides the city north and 
south. Broadway, principal north-south 


thoroughfare, divides the citv east and 


west. Streets rum east and west and 
are named by numbers beginning with 
Center Street; ie., First Street NW, 
Second Street NW, etc.; First Street 
NE, ete.; First Street SE, ete.; and First 
Street SW, etc. 
and south and are named by number 
beginning at 


Avenues run north 


Broadway in the same 
manner as the streets. Except for the 
area around Recreation Center, Soldiers’ 
Field, and Plummer Circle in southwest 
Rochester, there is very little variation 
from the simple 


rectangular — street 


pattern. Municipal zoning rules provide 
for expansion of residential, commercial 
and industrial areas in proper relation 


to one another. 


Ilistorical Growth 


In 1854 a party of United States sur- 
vevors were looking for townsites in 
what later became Olmsted County, 
one of 12 counties created February 20, 
1855. It was in this same vear, 1854, 
that George Head built the first log 
house located near the head of what has 
become the principal business street of 
Rochester today. 

In 1856 Rochester was still a pioneer 
settlement with a population of less than 
50. By 1857 the figure had risen to 
600. The next year population was 
swelled to nearly 1,500 by a great tide 
of immigration. It resulted in the grant 
ing of a charter of incorporation by the 
legislature in 1858. 

The census of 1860 showed a popula- 
tion of 1,424 and the population since 
that date has shown steady increase. 


The population according to the 1940 


Census Report was 26,312. (For 1945 
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Since 1910 


there has been uniform increase of 6,000 


data see population table.) 


persons Ca h dec ade. 

In line with these data, a study made 
by sewage disposal engineers in 1945 
estimates the 1965 population will reach 
approximately 50,000. ‘‘ Projecting this 
curve on the basis of such a uniform 
increase in the year 1965, would indicate 
a population of about 43,000 persons 
for that date, making no allowances 
for the incorporation of suburban areas 
into the city. Allowances for the popu- 
lation of these suburbs plus reasonable 
growth would indicate to us a population 
of 50,000 persons for the city of Roches- 


ter in the vear 1965 


p ( Re 
1456 50 
1857 600 
1460 1,424 
1870 3.953 
1820 5,103 
1290 5,521 
1900 6,443 
1910 7,444 
1920 13,822 
1930 10,621 
1940 16,312 
1945 ext $1,020 


Recognizing the population trend, 


future city planning is concerned with 


adequate housing and available building 


areas. In turn, ther must be inter 


preted in the light of the basis on which 


Rochester economy rests. Statistics 


from the Census Housing Report indi 
cated serious congé stionin 1940. Never 
theless, there is total absence of anything 
comparable to a slum or shack district 
or area. The report showed that should 


the present shortage be cared for ade 


quately by using available residential 
building areas, fev additional vacant 
plots would remain if the normal number 


of all t\ pt 3 Of cd V ¢ Nir hould bye built. 
Of available pla 


the Homestead Addition Dx 


tted building area 
Ve loporne rt 
thoro 14 hls 


has been 


Mayo Properties A 


planned bye the 
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quired it by gift from Dr. 
Mayo in 1935. 


to erect homes as rapidly as conditions 


William J 


“The Association plans 


14 acres to be given local 
Platted into 249 


permit 

school district. 
lots. Single family dwellings are to be 
built . along uniform architectural 
lines. All will be sold. Streets will be 
looped, with one chief artery extending 
No curbs 
Sidewalks will 
be in the rear instead of in front of the 


north and south as an avenue. 


or gutters are planned. 


houses. In the odd areas” resulting 


from looped streets, playgrounds ar 
provided. Lots will be 


65 x 100 feet.’”’ 


approximatels 
An allowance of 1,150 
square feet of ground more per family 
of four in one house is more than is 
provided by Indianapolis in their plans 
for city growth Ser Journal of Geog 
raphy, March 1945, p. 92.) 


x, 


¥ 
= 
, 
tae 
4 
re 





} IGURI ] Clinic area of Rochester It in 
cludes most of the chief hotel ,ot which Rochester 
has 65, restaurants, stores, office , ho pital , and 
theatre I he  t tor’ building of the ( lines dom 
nate the cits architecturall and prole onal 


l’rhan Pattern 


According to the United States censu 
of 1940, Rochester today cover high ths 
Vlodern 


begun to overflow. the 


more than five square mile 
Rochester ha 
original level valles ite, and residence 


are preading over the tree-covered 
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rolling hills and ravines which surround 
the city. 

The city seems cosmopolitan with its 
wide streets and tree-lined boulevards. 
Transportation from the business and 
commercial area to all residential see 
tions is quick and convenient. City 
busses charging a 5 cent fare and operat 
ing on convenient, regular schedules, 
plus taxis with 25 cent charge for th 
first half mile and 10 cents for cach 
additional half mile and no charge for 
additional passengers, require only a 
short time to deliver passengers to any 
part of the city. An unusual network of 


underground passageways for 
called 
major hotels and hospitals with the 
Mayo Clinic. 


( hief hotels (Rochester has 65 accord 


poe s 


trians, locall ubwavs. connect 


ing to the 1945 census), restaurants, 


stores, offices, hospitals, and theaters 
are all within a few blocks of the inter 
section of Center Street and Broadway 
where they may best serve clinic visitors. 


The Mayo ¢ linic, 
1914 and completed in 1929, 1s located 


which was beyun in 


two blocks west of Broadway and two 
blocks south) of West Center Street. 


The 15 story building housing labora 


tories, administration — offices library, 
Soe. 4 completel staffed by doctor 

sclents ts, nurses, urgical and medical 
assistant technic hans, and peciall { 
in every field of medicine It dominates 
the city architecturally and is” the 


central pul ( for thie 


Mayo clint 
laboratories, and hospitals through which 
It Operate 

Outside the commercial core of the 
city only an. occasional vrocers tore 
ora ver 


minor busine district may be 


found, if the 200 rooming and boarding 
houses which are a major busine pecu 
liar to the city are meluded Phey are 


an essential part of the health industry 


Tite thes provict Lemiporary hom 


and convalescent facilities for clinic 
patients. 

The city has 350 acres of public parks 
and playgrounds. The largest park, 
Soldiers’ kield, in the southern part of 
the city, is a complete recreational cen 
ter. In Mayo Park, two blocks from 
the center of the city, is the Civic 
Auditorium, the finest of its size in the 
world. It is a convention and trade 
show center for all southeastern Min- 
nesota 

Rochester does not resemble the usual 
county seat town, as one of its slogans, 
‘Rochester, in the Land of the Sky 
Blue Water Plavs Host to the World,”’ 
implies. 

The city abounds in hotels, apartment 
houses, boardinghouses, and rooming 
houses to care for the thousands who 
The ©O.P.A. re- 
ported that, on August 1, 1945, 767 


come to the clinic. 


rooming houses and hotels were regis 
tered with them. Knowing there are 65 
hotels we assume that there are approxi 
mately 702 rooming houses (Roches 
ter, Minnesota, An Industrial Survey.) 

The average stay of 8,000 transients, 
at present, 1s between 8 and 9 days each. 
Since patients stay somewhat longer, 
a vearly total of between 


300,000 is obtained. 


275,000 and 
Several hotels and 
hospitals provide interpreters for con- 
venience of foreign visitors to the Mayo 


Clinics In addition to patients, large 


numbers of professional and semi- 


professional people go to Rochester to 


studs (See Table TL.) 

rABLE 11 

Dat I ( 
Hotel 7800 4.100 
Rooming Ebene » 250 2.550 
\partinet Soo soo 
Fouriat Cal S40. «(O00 
Hospital 1.466 1.588 
Private H ‘ 100 100 
Ir 


4,056 8,748 


“The importance of these visitors 


to life in Rochester cannot be too vreathy 
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emphasized. Actually Rochester is from 
a business point of view a city with 
40,000.”’ 


Industrial 


a population in excess of 
(Rochester, Minnesota, An 
Survey.) The per capita hotel receipts 
in Rochester in 1939 were $61.85, a 
figure approximately four times that of 
other cities of its size. Retail sales are 
about 50 per cent higher per capita. 
Based on the United States census of 
1940 the population is 99.936 per cent 
Native 


born of all races make up 90 per cent of 


white and .064 per cent Negro. 
the population. The ratio of males to 
females is 44 to 56. 

Churches are numerous in the city. 
The city directory carries the names of 
24 churches representing many faiths 
and creeds. 

While it is one of the greatest medical 
centers of the world, present day 
Rochester never has a morbid or sickly 
atmosphere. It is a friendly city where 
people from all walks of life and from all 
countries of the world meet. 

The Mayo Clinic was a logical out 
growth of St. Marvy’ 


, 


founded in 1883 as_ th 


5 Hospital which 
result of a 
tornado that swept the town. The Mayo 
Clinic, a term first used to apply to 
became al 


the brothe rs’ 


legal reality in 1919 


part! ( rship, 
Probab! the most 


graphic description ever given of the 


kranklin K. Lane, 
Woodrow 


Wilson, while in Rochester for examina 


Clinic was written br 
Secretary of Interior under 
tion. In writing toa friend he said 
“Truly, this is the most scientificall 
organized organization of scientists that 
ever was. Henry kord could not im 
prove upon it. Combine him with M. 
Pasteur, add a touch of one Edison, and 
a dose of your friend, Charlie Schwab, 
\lavo ( linic, big, 


systematized, modernized, machinized, 


and you have the 


do torial plant , run by ac ouple of master 
workmen. Tomorrow I am to be 


photographed and fluoroscoped— and 
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then will come the verdict. oll 
guess whatever is said will be the last 
word— the Supreme Court of decision. 
Kine reputation, that, for two young 
chaps who never went to Harvard, ch, 
(Clapesattle, Helen, ‘The Doc- 
tors Mayo.’’) 


In 1915 the Mayo Foundation fo 


what ?”’ 


Medical Education and Research was 
created, with complete access to clini 
facilities, which draws hundreds of 
young people to Rochester for graduate 
(Affiliated with 
University of Minnesota.) 

In 1924 the Mavo Institute of boxy ri- 
mental Medicine was opened on farm 


The Insti 


tute, operated by a force of expert 


study in- medicine. 


land donated by the Mavos. 


technicians, has excellent equipment for 
experimental pathology, biochemistry, 
biophyst s, bacteriology, physiology, and 
surgery. 

Following the building of St. Mary’ 
through the years one hospital after 
another, all scientifically staffed, has 
been erected until today the city has 
1.588 


hospital beds in SIX hospitals 


exclusive of the State Hospital for the 
insane located just cast of the city, which 
has an average of 1,625 patients. 

The 1940 census gives some basis for 
saving that Rochester ts a prot ssionallh 
minded city as compared with other 
United States cities. At that time there 
were 217 professional workers per 1,000 
employed, and 30 semi-professional pet 
1,000 émployved. This means nearh 
25 per cent of all emploved were in the 
above classes kor comparison with 
other industries see Table TI] 

According to the 1940 census report, 
11.4 per cent of all employed females in 


the entire United States are engaged in 


» 2 


professional work. In Rochester 32.3 
per cent of employed women are so 
employed. The figure for males is 4.1 


per cent for the nation and for Rochester 


14.1 per cent. Of total employed work 
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ers in the United States 5.9 per cent are 
listed as professionally employed while 
the percentage is 22.0 in Rochester or 
four and one-half times the national 
average. 

Such dissimilarities also exist in other 
non-domestic service fields where 4.3 
per cent of the nation’s males and 11.1 
per cent of the females are employed, 
but in Rochester figures are 13.4 per 
cent and 22.2 per cent respectively. 

The figures clearly indicate the type 
of people who dominate Rochester’s life 
but it should be remembered that they 
represent only the resident population, 
and do not include the thousand and 
students, and 


more doctors, nurses, 


scientists who are in’ Rochester for 
various lengths of time for observation 


and training purposes. (See Table ITT.) 


FABLE III 

' msrics, M 1940* 
Indu Vo. Iimt 
Quarrying O4 
Finance, Insurance, Real Estate 184 
Transportation, Cor unication, Utilitie »)1 
Manufacturing 568 
Constructior i/1 
Personal Service 1,248 
Professional Service 1,807 
Retail and Wholesale » 480 
All Other 5 
I 425 

I 


Following the same trend of thought 


one may well consider educational 
characteristics of the local population. 
In the United States, at large, one out 
of 22 adult males (only 4.7 per cent) 
are college graduates while in Rochester 
one out of every 9 (11+ per cent) have 
had such education In the state 4.9 
percent of the adult males have attended 
college 1 to 3 years, in Rochester 7.4 
percent have done so. In Rochester the 
average adult male has attended school 
9.3 years which ts the best record for any 
community in Minnesota. Figures for 


females are cven more distinctive. Of 
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all adult females in Rochester 6 per cent 
are college graduates while in the state, 
at large, only 3.4 per cent have had such 
education. Of the remainder of Roches- 
ter’s women 11.5 per cent have had 
1 to 3 years of college training while 
only 8.4 per cent in the state have had 
such education. The average woman 
in Rochester has had 11.2 years in school 
while for the state of Minnesota the 
figure is 8.7 years. 

The census also shows a relatively 
high ratio of women employed in Roches- 
ter 82 for each 100 men, explained by 
the fact that medical and allied services, 
such as nursing for patients, constitute 
a major employing factor where women 
are In service. 

Study of wages paid to various in- 
dustrial employees of Rochester shows 
that 59.25 per cent goes to the service 
industries. 

For a number of years Rochester had 
one of the largest per capita income tax 
9 000 
individual returns were made in 1942, 

All such facts are 


standard of 


returns in Minnesota. Over 
reflected in’ the 
living of the town. <A 
relatively well-educated and profes- 
sionally-minded town has costher level 
of acceptable living and exerts greater 
pressure on the individual to live up 
to that level than a town whose atmos- 
phere and standards are set by fac- 
tory mechanics or retired farmers. In 
Rochester a far higher than average num- 
ber of homes are provided with radios, 
telephones, gas or electric cooking stoves, 


All homes 


wired for clectricity. 


and mechanical refrigerators. 
in Rochester are 
Further data on radios and telephones 
are found in the section on communica- 
tion. 

In the survey of goodness of living 
conducted in 310 American cities by Ee. L. 
Thorndike of Columbia University and 
his staff, the total of properly weighted 
scores indicate that 


Rochester ranks 
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with the best residential suburbs of the 
United States. 

From the outset the Doctors Mayo, 
realized that 
able to 
this 


they 


father and sons, Rochester 


must be compete with larger 


cities in matter of ‘‘goodness of 


living’’ if were to attract well 
trained, capable, professional men _ to 
settle there. They were convinced that 
any improvements would be to their 
the 


So they decided to spend 


advantage and render service to 
city as well. 
one-tenth of their income for. such 
projec ts. 

‘That policy systematically continued 
chief 


Rochester physical features 


and expanded was the means of 
giving to 
and facilities for recreation, education, 
music, and art that are unusual, if 
not unique, in American cities of its size. 
And the practical purpose was achieved 

that 


who otherwise 


\lavos 


disadvantages of 


good men were 


willing to join the should not 


be deterred by thi 
Rochester as a home.” Clapesattle, 
Helen, “The Doctors Mavyo.’’) 

It should be ren 


( mbere d that the 


CONNEC TION * 
FREIGHT SERVICE \TO TWIN CITIES 
TO TWIN CITIES 


VIA RED WING 


TO CHICAGO 
Canw 


oe 
TO WIWONA 


| IGURE Z Hig Wal ind ra lwa radiatin 
from Rochestets The vive the whole world ea 
aces to this northern prairie cit famou 
wherever health, medicine and surgery are d 
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doctors Mayo also gave unstintingly of 
their personal efforts by holding offices 
and by serving actively on the city 
council, school board, board ot health, 


and numerous civic committees. 


In its entire history there has been 
very little labor unrest in the city, 
Employees and manufacturers usually 
meet to iron out their grievances. There 


are A. F. of L. 
fields 


has 


unions covering workers 


in sixteen and recently 


es te 


more 
organized the service 
workers. 

While Rochester’s city area in August 
1945 had 


directory reported also 1,800 suburban 


31,020 residents, the Keite 


residentsand 8,000 transients inaddition 


Transportation and Communication 


From 1849 to 1870. southeastern 


\linnesota was criss-crossed with roads 
for pioneer stagecoaches bringing set 


tlers. The early 


roads are for the most 
part routes of modern highways. Ro 
chester is at the intersection of thre¢ 


5 Say 


giving it 


Nos. 14, 52, and 63 


road 


highways 


excellent connections i 


all directions. Four bus lines connect 


the city with all points north, south, 


east, and west. Twelve motor. truck 


and 
high 


stems, the 


lines and numerous independent 


contract haulers USs¢ the radiating 


ways. Two major railway sy 
Chicago and Northwestern Ratlhway and 


Western 


ire ivht 


the Chicago Great Railway, 


provide the cits adequate and 


The 


owned by the 


Ror he ster all 
Nb ar ) 


Properti s Association and since deeded 


passenger service, 


port, formerh 
to the city is one of the best equipped 
in the country It provides direct ai 


connection from coast to coast and fron 


Canada to the Gulf. The Mid-Cont: 
nental Airwavs and Northwest Airline 
each operate six flights to and fron 


Rochester 


daily. A passenger ma 


plane in mid-afternoon and 


New Orlean 


hoard al 


arrive In that evening 
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without ( hanging plane S. Nor thwest 


Airlines provide coast to coast service. 
All air 


the transient business flowing in and out 


service is highly important to 


of Rochester. The present air passenger 


service takes care of over 100° people 


daily. 
Rochester is greatly interested in a 
project for improvement of doc service 
at Lake City 36 miles to the north on 
Should — the 


will 


the Mississippi River. 


project) materialize it mean an 
easil\ accessible river port for Rochester. 
()f Rox he ster’s 90 miles of ( ity streets, 


38 miles are 


paved, 34 miles are oiled 


gravel and 18 miles are gravel. With one 


exception, the bridge across the Zumbro 


Street, 


on Center there are no restri 


tions on bridges \ planned postwar 
project is replacing this restricted bridge. 
The Southern Minnesota 


ing ( COUT PAT 


Broadcast- 
with headquarters in 
and 
The station ts affiliated 
Blue Network and NB¢ 


only radio station in the 


Rochester owns operates radio 


station KRO¢ 
with both the 
KROC is the 


metropolitan area which vive stati 


Ninetv-six 


per ce nt of the home Sin Ron he Steer 


tres reception and eight 
tenth 
are radio equipped, thie hivghe Sl pel 
Viinnesota eit 


Northwestern Bell 


centage of any 


I lephone Com 


pan service to the 


upplies telephone 
City Total telephone 
of 1945, 


busine 


installations, as 


and 
chal tele 


residential 5,338 


Standard 


how 
1,159 
used 
Maul service 4 


Cit ct le 


phones are 
excellent No 
than 50,000 in population has 


other 


Suit h alll rl CTrV1ICE 


faciliti are about hike 


Te legraph 


those in any other city but accommoda 


tion ur more convement because of 


the thousands of transient 


Ri ull ol Location 
Rochester is fortunate in its location 
in the heart of Olmsted County's rich 
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agricultural and dairying lands. The 
census of 1900 showed Olmsted County 


to be one of the richest agricultural 


counties in the United States, flourishing 
on its produc tion of pigs, sheep, cattle, 
butter, and small grain; a far cry from a 
few decades earlier. In that vear 
Minnesota’s commercial, industrial, and 
financial activities were booming. 

that 


“It was those 


enabled 


prot ssional men to build better homes, 


developments 


thrifty farmers, laborers, and 


buy better furniture and clothes, and 
send their sons to high school and to 
the state university and finance a 


trip to Rochester for themselves or their 

wives for expedient physical repairs. 
‘All these factors may serve to explain 

how the Mavyvos developed at Rochester 


Minnesota. ”’ 


‘The 


a center of surgery. in 


He le 1 
Mayo.’”’ 


Today wheat farming of the pioneers 


Clapesattle, Doctors 


has given wav to diversified farming. 
Most farmers of the county now obtain 
major part of their cash income from 
cattle, hogs, and poultry. Most dairy 


products are sold to cream ries of which 
the Rochester Dairy Coéperative is the 
largest. Corn and hay were formerly 
chief crops, but since the Reid-Murdock 


canning factory opened, large quantities 


of sweet corn and peas are grown as 
cash crops Olmsted County ranks 
fourth among Minnesota counties in 


Thus 


farms help maintain two of Rochester's 


production of cheese. nearby 


outstanding industries milk processing 
and vegetable canning, 

Winters are \ver 
ave date of the last spring frost 1s April 
YQ and of the 
October 9, 


long in Rochester 


first autumn trost 1s 


viving an average vrowing 


season of 162 day Phe longest vrowing 


eason cVel recorded Walls 12 davs 


in LOOO, the 
outheast Missourt. Phi 
110 days in 1917 


same as the averave for 
shortest was 


Snow falls normally 
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in all months except June, July, August, 
and September. Of the snowy months, 
lightest snow fall occurs in December 
the March. The 
average fall in inches and 


is 43.5 inches. 


and heaviest in 52 


year snow 
unmelted Average an- 
nual precipitation is 28.5 inches, heaviest 
amounts being recorded in the growing 


season. A 39-year average shows the 


city as receiving a total average of 57 
per cent of the possible sunshine with 
a minimum of 40 per cent in December 
and a maximum of 73 per cent in July. 
Such combined factors necessitate much 
greater use of public utilities. However, 
Rochester enjoys one of the lowest utility 


service rates in the country. The city 
owns and operates its own hydro- 
electric power and steam plant, and 


water system. 

obtained 
The latter 
penetrate to St. Peter limestone at about 
70 feet. 


17, go down to Jordan limestone at 350 


The city water supply is 


from deep and shallow wells. 
The former, of which there are 


to 500 feet and provide a much safer 
supply since the water enters the sand- 
River Valley. 
the 
upper surfaces of the Shakopee phase 


stone in the Mississippi 
The shallow well water comes from 


due to seepage through alluvial deposits. 
The water is only moderately hard, has 
practically no turbidity, and contains 
Its PH 


to acidity or alkalinity) gives it a neutral 


very little iron. value (refers 
rating. 

Natural gas has been piped to Roches- 
the 
Texas, a distance of about 


district in 
750 


Nearly 5,000 homes are heated by gas. 


ter from Panhandle 


miles. 


Trade and Manufacturing 
Large metropolitan distribution cen- 
ters are economically necessary in certain 
In 


areas smaller distribution centers are a 


areas of business life. some other 


real advantage. Rochester’s peculiar 


needs seem to fit it in well with the latter 
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group. It is the logical trading center 


for southeastern Minnesota and_ its 


excellent highways give exceptionally 
The 1940 census of 


wholesale 


good bus service. 


business lists 38 establish- 
ments doing a business of $4,506,000 in 
1939, 


the average worker compensation was 


The total employed was 189 and 


approximately $1,500, a value of $171 
per capita to Rochester’s wholesaling 
1939. 


for retail trade was $602 per capita and 


business in Comparative value 
for strictly manufactured products $240 
per capita. Among principal products 
handled by wholesalers are automotives, 
groceries, baker products, tobacco, beer, 
beverages, tires, meat, flour, farm prod- 
ucts, and petroleum. 


In 


has expanded from year to vear and now 


retail trade Rochester's territory 
extends from 25 to 40 miles in various 
directions. The immediate trading area 
has a population of 80,000 people. 
There were 322 retail stores in Roches- 
ter in 1945 doing a business of about 
$22,181,600. They emploved 
1,900 people with a payroll of $1,845,000. 


Filling stations headed the list in number 


nearly 


of establishments with 65 followed by 


groceries and meat 55, restaurants 45, 


clothing 26, beer and liquor 22, and 


automotive 11. 
Because of transient trade, retail sales 


are high. It is estimated that visitors 


spent $8,000,000 annually for retail 


purchases other than medical supplies. 
Since the 


tion 


many of transient popula- 


represent upper income brackets, 
Rochester stores are usually well stocked 


with high grade merchandise in_ the 
latest of styles. 

Rochester’s growth as an industrial 
and manufacturing center has acceler- 
There 46 
facturing concerns in Rochester in July 


1,600 


ated recently. were manu- 


1945, employing approximately 


persons, not including seasonal labor 
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for the canneries, with annual payroll 
of about $2,000,000. 

Among best known of Rochester’s 
plants is the before mentioned Rochester 
Dairy Coéperative, a farmer-owned 
organization which does business in 11 
Minnesota counties, 7 Wisconsin coun- 


Within the 


area the institution has 2,400 direct and 


ties, and 3 lowa counties. 


2,000 indirect patrons to whom its total 
cash the ending 
September 30, 1945 exceeded $7,850,000. 
A milk drying plant, one of the finest 
in Minnesota, was built in 1944. 


payments for vear 


Anoth- 
er plant to be built in the near future, 
will put Rochester well on the way to 
becoming one of the largest milk process- 
ing centers in the country. Increased 
use of dried milk, ice cream mix, con- 


densed milk, milk powder, and casein, 


all of 


assure the organization 


which are manufactured here, 
a bright future. 
The plant is now looking toward tropical 
and subtropical markets. 

Other 


cultural 


manufactures based on = agri- 


raw materials are vegetable 


A large 


serves Rochester and a 


processing and bakery goods. 
modern bakery 
wide surrounding area. 

Other manufactured goods, for many 
of which Rochester has no more natural 
advantages than many other American 
cities, are oil burners, piston rings, 
cosmetics, portable phonographs, thera- 
peutic bakers, carbonated beverages, and 
According to the Roches- 


Bulletin 


neon tubing. 


ter Post until war broke out 
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“The Conley manufactured 


phone graphs, 


Company 


hemp massagers, auto 


windshields, toy telephones, camera 


bellows, photograph printing frames, 
oak letter trays, special cabinets, carpet 
sweeper wheels, and rocker duplication 
units.”’ 

It will be seen that manufacturing in 
Rochester, while highly important, cer- 
tainly does dominate 


not the city’s 


economy. All business activity in 
the 
of her unique health industries 
the Mayo Clinic. <A 


comparison with other Minnesota cities 


Rochester must be considered in 
light 
centered about 
indicates that Rochester has the smallest 
proportion of her labor force employed 
(2.16 


in all industry as 


in manufacturing and 


11.1 


against nearly 25 per cent in professional 


per cent) 


only per cent 


work. Hence we 
of all 


scientific, 


find service industries 


types including professional, 


educational, and financial 
become the major activities, and the 
validity of the statement that Rochester 
is a professional town becomes evident. 

Here, in this valley town of southern 
Minnesota, this “little town on the edge 
of nowhere,” is one of the world’s great- 
est medical centers to which men come 
from all over the earth for treatment 
and instruction, to heal and to be healed. 

Here through singleness of purpose, 
relief of human suffering, professional 
men and women have built not only a 
great medical center but a professionally- 


minded city. 





HARRIS, SEYMOUR E., et al. Economic Problems 
of Latin America. Published by McGraw- 
Hill Book Co., Inc., New York and London, 
1944, Price $4.00. XIV and 465 pages. 


HUGHLETT, Lioyp J., et al. IJndustrialization 
of Latin America. Published by McGraw- 
Hill Book Co., Inc., New York and London, 
1946. Price $5.00. IX and 508 pages. 

Economy in 


E__Lswortu, P. T. Chile. An 


Transition. Published by The MacMillan 
Company, New York, 1945. IX and 183 
pages. 

The sustained and growing interest in Latin 


America, and the ‘‘ good neighbor policy,’’ have 
led to the writing and issue of numerous books 
on the geography, history, and economics of 
South America, and Central America. Such 
books have been necessary, because our people 
of the United States have been all too ignorant 
of the ways and customs, and the resources and 
physical conditions of their neighbors to the 
South. Socially, economically, politicall and 
strategically, those neighbors have become 
increasingly important to us, and our people 
must become better ac quainted with their rela- 
tionships to us and our affairs. Every book 
that is published about our Latin American 
neighbors that has any merit or significance at 
all, is just so much to the good. 

The first volume listed ‘‘Economic Problems 
of Latin America’’ is written by seventeen 
economists, each of whom has been active, or 
is still active, in government service, and is con 
sidered an expert in the field or area that he cov- 
ers. Doctor Seymour E. Harris, Associate Pro 
fessor of Economics, Harvard University, is the 
Editor, and writes the introduction, and two 
other chapters. The chapter on ‘“Chile”’ is 
written by P. T. Ellsworth, author of the third 
book reviewed in this series. The introduction 
comprises Part 1, and states the problem and 
describes the area as a whole; Part 2 is devoted 
to general considerations; and Part 3 treats of 
special individual countries—-Argentina, Bolivia, 
Brazil’s Economy in the War and after, Chile, 
Colombia with particular reference to price con 
trol, Cuba—its sugar and currency, Haiti, 
Mexico with special reference to its international 
economic relations, Paraguay with particular 
relerence to pric e.< ontrol, and Venezuela. 

For so composite an authorship, the book 
achieves respectable integrity of fact and style, 
and a well focused perspective. It represents 
the most authoritative compilation and interpre 
tation of subjects with which it deals yet avail 
able, and for that reason, if for no other, will find 
a place on every adequate reference shelf of 
Latin American books. It emphasizes inter 
national factors in the economy of each and all 
Latin American lands and the imminence and 
significance of excessive inflation; the problems 
of stabilization of currency and economic rela 
tions; the position of ind the significance 
of our good neighbor poli ’ 


labor 
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Treatment of the several special countries 
measures up to the best standards of geo 
economic organization, naturally with only a 
modicum of geographic material and major 
emphasis upon economic causes and effects. 


Each one of the regional chapters is authoritative 
and adequate in the field that it presents. 
Though conditions may change rapidly in the 
future, as South America is transformed from a 
pioneer economy to a settled economic and 
political condition, for the current view and 
interpretation of the several countries the book 
affords authoritative and interpretative material. 

The second book in the series, ‘‘ Industrializa 
tion of Latin America,’’ and published by the 
same firm, is somewhat similar in its organiza- 
tion, but instead of dealing with economic affairs 
almost exclusively, it takes up the several manu- 
facturing enterprises of the Latin American 
countries, and treats them in detail. The mining 
industries receive the most inclusive attention, 
as is natural in a region where raw materials, 
particularly minerals, are the source of so much 
wealth, and the basis for so much activity The 
metal-working and chemical industries rank 
second in importance, with the sugar industry 
ilmost as adequately discussed. Even in an 
industry so closely related to geographic condi 
tions as fishing, geographic factors are practically 
neglected. Asa consequence, the book is of only 
secondary importance to the geographer, an 
indirect reference that the geographer will rarely 
use. 

The third under review “Chile. An 
Economy in Transition”’ not form part 
of a series, but is an independent book published 
by another firm. It is strictly economic in its 
material and point ol view, but does offer a con 
siderable mass of facts germane to the field of 
geography. The geographer will 
probably find some measure of good material in 
the for his discussion of Chile and _ its 
development. 

Altogether, the three while of im 
portance to the economist, and perhaps to the 
industrialist, are of relatively secondary im 
portance to the geographer. The geographer 
may find scattered through the wealth of textual 
material, some wheat for his grist, but most of it 
belongs strictly in the field of Economics. 


W. E. E 
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WRIGHT, JOHN KIRTLAND and PLATT, ELIZA 


BETH T. Atd to Geographical Research 
Published by American Geographical So- 
ciety, New York. Second Edition 1947 
Price $4.50. XII and 331 pages. 


Since the issue of the First Edition of this book, 
a wealth of geographical literature has been 
published, a whole new phalanx of geographers, 
both in America and elsewhere, has burst into 
print with great richness of material, not avail 
able at that time. The present edition includes 
all the new personalities, publications, institu 


Book 


tions, and multiplicity of geographical articles. 
Valuable as was the first edition, the sec ond isa 
distinct and substantial improvement upon it. 
The entirely new introduction affords an easy, 
systematic approach to a field that has expanded 
with unparalleled rapidity in the quarter century 
since the issue of the first edition. 

Needless to say, the professional geographer 
cannot dispense with this new volume. It must 
find a place upon his shelf with the rest of his 
indispensable books. The research worker and 
the teacher both, must keep it ever at hand. As 
a bibliography, list of periodicals and atlases, 
and general reference book in the field of geog- 


raphy, particularly American geography and 
for the American geographer, it is in a class by 
itself. There is nothing like it in our language, 


so far as usefulness, inclusiveness of subject 
matter, and reference value is concerned. Like 
all other publications from the American Geo 
graphical Society, it is exhaustive and authorita- 
tive, as trustworthy as any such publication can 
possibly be. 


W. E. E 
Hopss, WILLIAM HERBERT. Explorers of the 
Antarctic Published by House of Field, 
Inc., New York 1941 Price $3.00, 
334 pages 
In belated review of Doctor Hobbs’s mono 


graphic study of the exploration of the Antarctic, 
the reviewer would state that the 
stitutes so important a reference upon 
the part of the world about the South Pole, 
which has hitherto been neglected, and which is 
assuming unexpected 
affairs that it can 
unfortunately, it 


volume con 
source 


significance in world 
no longer be neglected, as, 
has been. In the same way 
that Greeley and others summarized the explora- 
tion of the Arctic, so Hobbs has in this volume 
even more adequately recounted the epic saga 
of the Antarctic. As long as there are explorers 
and geographers and adventurers, this first com 
plete and exhaustive monograph on the Antarcti 
will remain a primary 
detailed material. 
Written in the fluent, lucid style for which the 
author has become so well known in more than 
books, the account runs along like a 
Water stream [rom its source 
mountains to its outlet in the 


source of authentic and 


a score ot | 


clear, white in the 


sea, with all the 
interesting variety and diversity of point of view 
and enchanting vistas that such a stream affords 
It is just as fresh as mountain water in its stvle 
in places just as sparkling and ripply, in places 
deep and fraught with deeper meaning. It has 
all the charm and interest and educational value 
that such a source book should have. 

Doctor Hobbs has long been 


a specialist on 
polar research, critical 


long a student of the 
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history of Antarctic exploration, long a protago- 
nist of Nathaniel Brown Palmer, the redoubtable 
Connecticut Yankee, as the original discoverer 
of Antarctica, the last of the great continents 
to be discovered. As he gives credit to Palmer 
for its discovery, so he gives credit to Charles 
Wilkes, the American navy commander, for 
proving its continentality. He takes up all the 
men who have made Antarctic history, and gives 
them their due meed of credit and praise. He 
makes the Antarctic a ranking continent in 
strategic and historical significance. 


W. E. E. 


BENNETT, HuGH 
Conservation. 


HAMMOND. Elements of Sotl 
Published by McGraw-Hill 
New York and London. 
Price $3.20. X and 406 pages, and 
illustrations. 


Book Company, 
1947. 


many 


‘“Elements of Soil Conservation’’ does credit 
and honor to its author. It is a compendium 
of applied conservation, with a minimum of 
propaganda and journalistic argumentation, so 
likely to creep into a book on conservation, since 
conservation became a political platform upon 
which aspiring politicians could rise to high posi- 
tion or high salaries. In the last ten or fifteen 
years there has been altogether too much tend- 
ency to make conservation, and particularly soil 
conservation, a political football, ignoring its 
soundly scientific requirements and applications. 

In this ‘“Elements of Soil Conservation,” 
Doctor Bennett conservation to its 
proper and perfectly sound position as a scientific 
technique and public problem, and gains for the 
subject, as for his book, support that more popu- 
lar appeals have lacked. Every course in conser- 
vation, whether it be in a department of econom- 
ics, or sociology, or of geography, can use this 
book to good advantage and with good results. 
The student will be more easily convinced by the 
scientific approat h to the subject that this book 
represents, than by any ponderous tomes of 
popular advocacy or untrustworthy, but subtle 
argument. As an authoritative and convincing 
book, it cle serves a place on every geographer’s 
reference shelf. It can well be used as a basic 
text in a Liberal Arts course, preparing for citi- 
zenship; in 


restores 


a teachers college preparing men 
and women for careers in education; and as an 
introductory text in a college of commerce, or a 
college of agriculture. 

The book is well and attractively bound, the 
type is easy and comfortable to read, the stvle 
is fluent and convincing, and except for rather 
indifferent reproduction of photographs, con- 
stitutes an excellent example of the printer’s 
and bookbinder’s work, as well as the author’s 
training and ability. 


W. E. E. 































ECONOMIC GEOGRAPHY 


QUARTERLY journal of economic geography published by Clark 
University for the benefit of geographers, economists, teachers, pro- 
fessional and business men, and all who are interested in the intelli- 

gent utilization of the world’s resources. 
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